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I 57 ] ABSTRACT 

In a cable network system of this invention, GSUs are 
installed m almost all subscriber residences. A G-STB or a 
G-MDM is set for a subscriber who wants to receive 
bidirectional services. Alternatively, an NGAis attached to 
an existing N-STB or N-MDM. The presence of an upward 
transmission signal from an in-home device is monitored in 
the G-STB, the G-MDM, or the NGA. While the upward 
transmission signal is detected, a transmission indication 
signal is supplied to the GSU. Only while the transmission 
indication signal is detected, the GSU sets a gate switch in 
an ON state. On the other hand, while no transmission 
indication signal is detected, the GSU keeps the gate switch 
in an OFF state. 

7 Claims, 22 Drawing Sheets 
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■pi ■ ... . ^ narrower and the number of subscribers was smaller 

08^2W^% , ^^ O,,Of ' ,,p,ic,tionSer - No - 11,6 in S reSS noise can be roughly clawed in o lhree 

08/717,296, filed on Sep. 20, 1996 now abadoned. 5 types: narrowband coherent noi£, broadband inherent 

n a r-vr- d«„k^ „n m noise ' and specific subscriber noise. 

BACKGROUND OF THE INVENTION The narrowband coherent noise is electromagnetic waves 

1. Field of the Invention navm S lar S e transmission power, such as shortwave broad- 

a cable network system having a function of suppressing which reach a headend are in phase, ES'te^SS 

ingress noise in an upward transmission path. 35 at the headend equivalent^ iL^^SS^S 

2. Description of the Related Art average inflow noise per subscriber where S is the number 
In recent years, a trend of changing CATV systems f a f commodated subscribers. In fact, however, the noise 

providing mainly video broadcast services into bidirectional le ™ mcrease s by about 14 logS [dB] because signals have 

systems and developing various bidirectional transmission * dllierence m Propagation delay time therebetween, 

services has been activated. The bidirectional transmission 20 ^ broadband incoherent noise is generated by strong 

services include on-line services (to be referred to as PC elect romagnetic waves radiated in the atmosphere from the 

on-line services hereinafter) for data terminals such as ?? arks of an electrica * motor and a gasoline engine and 

personal computers, real-time communications services for dlschar S e tub es and digital devices such as a personal 

telephones, videophones, and the like, and VOD (Video On com P uter - Although the frequency band is broad (2 kHz to 

Demand) services for rapidly providing desired movie video 25 }°° MHz )> the noise level decreases by 1/f as a frequency f 

and the like to users, as needed. becomes higher. Noise flowing into the upward transmission 

When the bidirectional services are to be realized in a ^ K ° 0t correlated with othe ' noise (incoherent). The 

cable network system having a transmission path branched ^ , ? nsidered ^ Gaussian noise. For this reason, 

in a tree or star shape, like the CATV system, measures ^ eqiiivalenfly increases a. the headend by 10 

against ingress noise are required. 30 L db J tor tne average inflow noise per subscriber. 

More specifically, if there is a connector open terminal to S " bscriber noise is generated when a sub- 

which, e.g., no in-home device is connected in c£Hu b- T< C ° aDeCtS ™ amateUr radio device or a 

scriber residence, or if a used coaxial cable is insufficient in when .^Th^t a P ersona ,! com P uter to a cable, or 

electromagnetic shielding characteristics though he s tn al £ the I- inte °^ ™* an difference 

m-home device is connected, interference radio waves such 35 8 1 . SmCG this noise directl y flows iQ to the 

as shortwave broadcasts, and electromagS ™ n£ Z^S^T **** ^ ^ ^ ^ * ^ ^ 

from electrical motors, such as a vacuum cleaner, or motor- ln 8 ^ , u 

cycles flow m via the connector open terminal or the coaxial <u addlti0n to the above-described three types of noise, 

cable. FIGS. 27 and 28 show examples of data obtained by 18 harmomc noise caused b Y signal distortion on the 
experiments on inflow noise. FIG. 27 shows the spectrum 40 lran f missi °" P ath - ^ harmonic noise is caused by a 

distribution of noise flowing from the connector open ter- nonlinear effect generated by corrosion of a fitting connector 

minal. The inflow noise was observed in a band of 40 MHz If ° n 3 lnmk llDe cable * ^ noise can be prevented 

or less. FIG. 28 shows the spectrum distribution of inflow y P ro P er mamte nance and management of cable industrial 

noise in a state wherein a 5-cm lead line is connected to a C °^ niQS - . 

connector terminal, on the assumption that a used coaxial 45 Portions of the ingress noise can be classified into 

cable is insufficient in electromagnetic shielding character- ? W ° P ortlons: a P ortion on a trunk system and a portion 

istics. More typical inflow noise was observed in the band of 108 a subscnber residence. The trunk system generally 

40 MHz or less. In addition, FIG. 29 shows actual data * cM& excellent io electromagnetic shielding 

obtained when a connector terminal was terminated by a cnaractenst ics. The ingress noise may flow from a loose 
terminator. In this case, inflow noise was not substantially 50 Connector 1 or m old or w om cable. However, such inflow of 

Elected. ' noise can be prevented by proper maintenance and manage- 

If noise flows into respective subscriber residences in this ™ ? ° f ^ netWOrk SyStem industrial companies. To the 

manner, lots of noise merge on an upward transmission nath * y ', D ° meaSUre 15 P rovided with respect to the noise 

to increase the level and be transmitted to a he"S „ ^T* ^ K&id&n ^ ^ Actional 

noise is generally called ingress noise. The ingress noise m^Tf. performed in consideration of this noise, 

causes degradation of the transmission quality and in some f S a com P ariso n of the spectrum distribution 

cases causes the system to fail in transmission 1Dgre f D01se observed on an upward transmission and the 

FIG. 30 shows an example of the interference percent eXlV?*!! ° f " JT* data signaI " Stron S noise 

availability of ingress ac^^ol^^SS eo ^? 5 S£^^^ °T ^ 

days in a bidirectional cable network having 1500 subscrib- to h^hrn.Hh! h • u d 27 MHz > and noise esti mated 

ers. As is apparent from FIG. 30, the availabS of saS ^^^.inooheienl .noise was observed at remaining 

fying the C/I (Carrier to Interference) ra^ of ^ ffl t « * u " * SU PP 0Sed that a ^-^-quality trans 

1-MHz channel bandwidth was almost 1W%. ^11^. S^'S^' ^ ** ™™ 

ity of satisfying the C/I ratio of 24 clB as a high-qua% 65 mor^ ^^^Sj^^ ^ * 

transmission environment was 70 to 80% on averse an H ?1 1 u l However » suppression cannot be 

was below 50% depending on the band 1 32 fo,b ws ' & ° ^ ^ m as 



04/23/2003, EAST version: 1.03.0002 



6,160,990 

3 

(a) HFC (Hybrid Fiber and Coaxial) Architecture a- . -u • 4 

The HFC architecture aims a, a reductiSgress noise an^t^ "f^ ^ d °™ d "dude 

level by decreasing the number S of subscribers de^S I2k 1? ^"V Vety la «er diode having 

above The conventional CATV system broadTastsTlevf nrf,J, y , '° COnvert e,ectri <*l signals into 

sion video from a headend to several ten Ssanl o s T't T F ° r reason > *» ""any cases , idcnS 

subscnbers via only coaxial cables by using seS tet of Xl™ ^ the d0WDWard <° *™ 

bidirectional trunk amplifiers. This CATV system fcluM avel k ' T'^ ' t0 ^ 2 ' 500 h °°* paths (the 

vided into a maximum of 500 home paths per stem bv T 1 ° f subscribers: 1.500). P ^ 

combtmng, e.g., optical fibers and coaxial cables „ T the K contrar y> u P w «d signals are basically operated for 

in FIG. 32. Note that the home paths represent ^numbM 10 Hotever^T ° f ^ »«>« «S»Son 

of homes to which cables are wired near the resident or s£nT~ ' ■ * ^ ^ 0051 ° f a "^^ulator for aA upward 

undertheeavesaodservicesareimmediatelyprovided^ Z a £ ^ dlStnbWi °° hub > ^ward signals mL be 

subscribers require them. The actual number of subscribers ^ C ,1 t, ' ™""**y**>* ™ a unit in fact. 

30otb"T S " 6 °\° n aVerage in th6 United Stat <*S arcWtectute whl^h ^ ° f im P rov ~ by «■» HFC 
300 subscnbers per subsystem. ' tc arcnUectur e when the operation unit in a conventional 

Referring to FIG. 32, a reception equipment for receiving pKlTr 8 1 HFC * *' t0 50 '™ 

n infZ , r ° adCaS,S *?* Via "™ion satellites, and was an effec t ' T,? f ° Und ' hat ^ HFC arcbit « 
an mformation transmission equipment for providing vari- However T * '° ^ ,he in S ress 

ous bidirectional services, such as servers router! and to, I' r apparent from ^ observation result 
switching units are installed in a headend (S i A ,n f° bserVatlon In 5 subsystems) in FIG. 30, the influence of , Z 
plurahty of distribution hubs (D/Hs) 2, . . . „ £££ £ 2 ° ^of °hT is stiU large even with the HFC architecture t 

1 mf nm ° PtiCaI fibeK 3 - • • a star shape uTof ft L 0 ^ ^ reaS ° n ' """"^ 

SoiaSi for' ^S15ES^^ ^—T^ ~ — - ~ionany 

with each other. Thereafter, obtained signals areCS fre^L ^ * 3 me ' hod °f switching a specific 

into optical signals and transmitted to fiber nodeTrtX IT * '° an °' her b ™« when the trans- 

5, . via optical fibers 4. ° 0de8 (F/Ns > ■ ™° ^lity IS degraded in the specific frequenS ba^d 

D/ ?V™ S 5 -; • • —rt the optical signals sent from the " f ° r av ° id ^ *• influent of a 

as^^^^iS s^"^" w " ,1Bh - ,ta - d * o, 

cables 9 (to be referred to as drop cables hereinX^* SffiZ ^ n ° ise is P^en.. For this reason, 

In the ' -i • ^ dr0Pped iD Subscrib6r residenciw ^USU high ? fficienc y ffl ^la«ion scheme 

In the subscriber residences 10, as shown in FIG. 33 a £ £ ?^ « i T* K * fi 8 " 315 are symbolized and modu- 

. hoZ^r^ U Ca " bE direc "y connected to 'an 2S « opScf, 4 " , 6 ^ ' In ^ 3 Elation scheme 
m-home splitter 18 to receive television broad™*!* „„ i S QPSK 18 em P'oyed at most. 

television receiver 13 can be oo^Zil^t^l " (d > Err0r ^^'-n/Re.ransmission 

splitter 18 via a set-top box (STB) 12 to receiv^the VOD an H ^"^^nsmission is a method of estimating 

services. In addition, a personal computes 14, vUopS ^TTf^ tp0tt5aa When reCeived data 

the PC on > Ph ° De 16 " ^ Via a mod ^ to rSe S cannofle^^T " ^ and tf the e ™ 
the PC on-line services and the rial-time communications « ? 6 """P^tely corrected, requiring retrans- 

servrces. Bidirectional trunk amplifiers 7 for c^nS - 3 ^T* 5 ™ b y a commumcation 1. 

the attenuahon of signals are arranged at a pZrX of T£ *J CP/IP (Transmission Control ProtocS/ 

portions on the trunk line cables 6. P rah,y ° f '"^t Protocol). However, this method cannot provide an 

While the VOD services and the PC on-line services are thT.r n S ° lutl0n f° r lhe ^ noise, either. In 3tio D 
received, upward signals transmitted from the STbTik) the 50 ^on ^Zf^^^^ to - enor JoS 
modem are sent to the F/N 5 via the drop cables 9 he e ? R ? n H % , , M ° T Emission, 
tap-ofts 8 and the trunk line cables 6. The signals are ( ShI ' Reducti 0n+Fr e qU ency Division Multiplex 
converted mto optical signals by the F/N 5, and the optical sur! which dueb0n , +fre TO ^vision multiplex are a mea- 
signals are sent to the D/H 2 via the optical fiber 4 The sen ,W ^ a " em, ° n '° 3 reduction in ^^nce of the 

signabareconvertedmtoelearicalsignalsbymeD^rnd « 2 ^ hT by narrowin S the cha ™l bandwidth as 
hen demodulated The resultant signfls are 

1 and processed. Upward and downward signals are iranf , P ° SSlble by usm 8 bands free from interference 

Un'el? b !fr i0Dal transmission PaSgfe trunk ,"0^^"'^ \ C *' ^ BaiTOwband Cerent n^ 0 

line cables 6 and the drop cables 9 in sucha manner matfoev £ ^ subs ?«b« noise. It is designed to ensure a 

pass through different frequency bands. ^ ^ 60 ^^"T ca P acitv b V determining a ™fo 

In general, the cable network system using the HFC lr u™* iDCreasin g the nu «>ber of frequency 

i 3 =r;r^~" r ■* — - '" r 

> d iioer noae. When strong ingress noise 
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is observed, the bridger switches are sequentially turned off 
to specify a trunk line cable to which the general so tZ 

toe system. This scheme ,s effective for the specific sub- 
scriber noise. However, services for all subscribers con 
nected to the cut trunk line cable are stopped to addition' 

Sberr t V h; taCllCS , mUSt be empl ° yed * «» ^ 

r^fnn? • y ad - to a 561101,5 P roblem whe ° the bidi- 
rectional services get into stride in the future, and when the 

J^ssr 66 often operated due i ° - — - 

(g) High-pass Filter 
According to a method using high-pass filters, when the 

o^vsS 6 " Ur !, 1S reab ? d ' ^"P 355 fiIlere Pass 
and y cif nff m 1 r DWard ,rans ™° band therethrough 
attach^ ?o a n g k V UpWard '"Mission band aTe 
attached to all subscriber residences except for the resi- 
dences of subscribers who desire the bidirectional service 
Wi h this arrangement, only the subscribers who desire the 

mff rJ S6rV r CM "* the u P ward Emission band 
This method is effective when the number of subscribers 
who desire the bidirectional services is small. However a 
the number of subscribers who desire the bidirectiona 

"cZeVTrf ^ f f ° W ammmt ° f the ™S™ noise 
ucreases. If the subscnbers who desire the bidirectional 
services are % of all the subscribers, the inflow in amount 
can be effect.vely reduced by 20 to 28 dB; if 20% it is 
reduced by only 3 to 4 dB 
(h) CTU Scheme 

J^-^ ( ?f al Tenni ™ti°n Unit) scheme, services 

brldh ri f 0n *" freqUeDCy band mto S6 ™ "^irinH 
broadband for transmission in the upward direction, such as 
the PC on-line services and the real-time communications 
services, and services capable of using a narrow upward 
h-ansm^sion band, such as the VOD services. L fo £ 
former, as shown in FIG. 33, a CTU 17 is arranged at a 

Zehv ° re . a SUb , SCrib6r residence to a "ble, 

thereby preventing the inflow of noise. In an actually pro- 
posed scheme, a frequency band of 10 to 40 MHz is assigned 
o he f 0rmer; and , band Qf 5 tQ M g 

Utter, as shown m FIG. 35. The CTU 17 incorporates a 
modem function for the PC on-line services and the real* 
ime communications services. The filter characteristics and 

S) iKz L^ lgn l d a °L '° fl ° W D0ise to ,he band of 10 to 
w MHz from a subscriber residence 

As for the latter, the cable is directly connected to an STB 
or a television receiver via an in-home splitter arranged in 
toe subscriber residence. For this reason, noise flows too toe 
i^ r ?JjL t M ^ 311 "is. However, 52 



10 



35 



45 



the transmission rate is ta T° 7*!! T ^ ^ paSS P eriod of « "pward sign 

«them fl uenceof,he^ 50 Z^^Z^^*"** 



narrow, the mfluence of the ^ZZZSS^ 
In general the expensive CTU 17 cannot be set for a 
subsmber who does not desire the bidirectional serves 

S foAoTo? 'rh the „ CTU k scheme - — ^ ^ CTUs 17 aTe 
set for 20% of the subscnbers, the ingress noise is reduced 

ca y n nn y h ° Ut ' ^ ? M a remarkable ef£ 

cannot be expected until the installation ratio of the CTU 17 
increases to about 100%. ' 

the F ht„ e '' « IT* U t g ' he 17 in c ^bination with 
the nigh-pass filter can be considered. That is, the high-pass 
fijer. .attached for a subscriber who does 'not dcliJZ 
bidirectional services, and the CTU is set for a subscriber 
™ tin b j dkecti0 ^ *«v i-s, instead ofThe Wgh 



Morespecifically, the first point is how to supply power 
to the CTU when the CTU is attached outside aresidTcT 
svl'tern £ H ^ teI , e P h °™ ^ices using the cable 

SET ( ^ lbCd later) ' P° wer » su PP ]ied to a 
telephone modem at an AC voltage of about 100 V via a drop 

cable due to the necessity of the supply of power to a 

telephone. It ,s not economical or practical to supply powe 

looking via the coaxial cable ahead to the PC on-line 

services requiring higher speed operations and new services 

server™ / 11 fi " Ure ' k additi0D ,0 the 

P° we r must be supplied from a com- 
mercial AC power supply to the CTU. However, a work for 

undel P a hrL SUPPly f ** Kt ° Utside the reside ^ « 
undesirable because it complicates the work and results in an 
increase in work cost. 

JJ 8 ^ P oiD f » how to perform an in-home wiring 

hf SCrV, - Ce - ° ne ° f ,he features ° f *e bidirec! 
tional cable system ,s to use a shared medium, i.e., a single 
transmission medium for various purposes and appliS 

is to increase an economical burden on a subscriber inter- 
rupting invitations to the new services 
The influence of the ingress noise on the upward trans- 

Pi V tt ? f Pri ° r Mt deScribed abwe « descZd 
Retail in the following references: [1] Cable Labs, "Two- 
Way Cable Television System Characterization, Final 

ReTurn P^th ' M C Hd - i * 6t al - " CA ™ 
Keturn Path Characterization for Reliable 

e C ~S 5 1EEE C ° mmunicalion M « pp- 

As described above, various measures have been pro- 
posed. Some of these measures are accompanied by enor- 
mous investment, like toe HFC architecture. Even if these 
measures are performed, the ingress noise cannot be e S 
tially removed. If there is provided a low-cost and prS 
solution to sufficiently suppress the ingress noise* a g S 
effect will be attained. B 

SUMMARY OF THE INVENTION 
It is an object of the present invention to effectively 
suppress upward ingress noise by a low-cost and praS 
means, thereby allowing the transmission of 72 
signal under a high-quality transmission environment 

To achieve the above object, in a cable network systeSS 
the present invention, a transmission path openingVclosi/" 
devices set m a bidirectional transmission pfth tL 
transmission path opening/closing device sets an upwal 
transmission path of toe bidirectional transmission path in! 
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transmission path in a c^^^^aj 

According to the present invention, the upward transmis- 
s.on path is kept in the cutoff state by toe transmiss on pato 
opening/closing device while the subscriber devicTuS 
mus no upward signal. For this reason, even if noise flows 
into the upward transmission path due to an open connector 
terminal in a subscriber residence or a used^axTal cabt 
insufficient ,n electromagnetic shielding characterfeL S e 
inflow no.se is cut off by the transmission pato 
do ing device not to flow out to the upstream side^S 

leveTonTe ^"T ° n , Pa ' h - ^ erefore ' ^ ™* 
low R Tn , eCtl0Ml transmissi0 ° Path is suppressed 
low Bid rectional transmission can be performed undfr a 
hieh-aualilv irancn,i'c« nn v <>.uiuicu unaer a 



not flow in toe band of 10 to 40 MHz In fac hnwT wi. Bld ! r6C,ional 'ransmission can be 

CTU scheme is not pracucaUyTsed because of ^Tf T' ^ " bl ^ mhl y '^nsmission environment, 
various problems . P > ^ "—of ^following ^J"to <^^ tmUl m 

STB, and the IJce for performing bidirectional communlca- 
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ion with a central equipment or signal transmission in only 
he upward direction. The subscriber devices are dSd 
as devtces used inside subscriber residences and devices 
used outside the residences, e.g., in a campus 

As the arrangement of the transmission path opening/ 
swKTt ^.fc^S ca ° ^ considered. That is| 
switch control section and a gate switch section are sepal 

or adTn P , • ™l SWitCh C0I,tr0, Mcti0 » * i^^rated I 
or added to an ui-home device of a subscriber The gal 
switch section i* arr^„»j „_ .u. ..... .. . uc e d a 



8 



_„ — uvviw 0i a suDscnber. Ihe eatel 

ZS?J£TZ arr l n8e i on the bidirectional 1 » 

patn outside the snh^nh/»p ™ n .. ^jjj 



20 



35 



. j , & 6 "imrccuonai transmissi 

path outside the subscriber residence. When the swim 

signal from the subscriber device or receives the notification 
era e! f ™.° n . P 6 ™* the switch control section gen- 
erates a transmission indication signal representing thl 15 
transmission period and transmits it to the bidirectionli 
tra„on path. The gate switch section opens/closes tl 
IZ n Uam T S10tt ? 3th ° f ,he ^directional transmission 
s f fro ^° tiSmCe r tb the transmission indication sign! 
sent from the switch control section. 

oi^'hi!?- 8 T°? meiU ' the -g ates ^ h section arranged 
on the bidirectional transmissi* path outside the subscriber 
residence can be reduced in size and cost. SUBScnber 
As another arrangement of the transmission path opening 
closing device, the following can be considered ThafL TrS 
sw tch control section for generating the transmission Ldi- 
cation signal, and the gate switch section for opening/ 
closing the upward transmission path of the bidirectional 
^mission path are accommodated in a common housing 

«on g pa , m. lnte ' POSed " d "« * 

the^witcf^f emeDt ' •? additi ° nal device incorporating 
the switch control section is not prepared in the subscriber 
residence, and the switch section ne^ed no, be added tot 
™ T* K VIC r th6 subscri »erresidence. Therefore, a loaS 

sfon tdtr bCr CaD , * redUCCd - In additioD ' 
sion indication signal generated by the switch control sec- 
tion need not be notified to the gate switch section vL" e 
b.d,rect,ona transrmssion path. For this reason, the trans! 
m.ss IO n indication signal can be accurately notified £ 
being affected by noise and the like on the bidireTt ona 
* remission path. Therefore, the operation reliabmr o f 
transmission path open/close control can be kept high 

As for the installation location of the transmission path 
openmg/closing device or the gate switch section on Z 
bid^ectiona transmission path, it may be incorporated in 

the ou -of-home and m-bome transmission paths of thf 

unSul 3 tranSmiSSi0n P4th - N ° te that Connection 
unit mcludes a surge suppresser set outside the residence a 
urn, set to guide an underground cable to the ground Undine 

swS l ™ missioa P a,h opening/closing device or the gate 
Zal b V nstaIled in 8 'V-off on the bidirec. 

ooelot, l °? Path - By inS,allin 8 ,he transmission path 
Uo-off 8 ! f T S d . eV1Ce M th£ gate switch action in the 
Up-off, a subscriber cannot remove or remodel the trans! 

" Path Openi ^ Cl0sin S *v« or the gate sS 

the^T ' he , t f ansm ^ ssion P a * opening/closing device and 
*e gate switch section is to be installed in the tap-off, they 
may be separately arranged for a plurality of toed lines or 
com monl y arran d for the p , Qf ^ im« or 

transmission path opening/closing device or the gale swi ch 65 
section is arranged for each local line, the influence ofTS 
on the trans,™ path opening/closing device or the gate 



50 



55 



60 



switch section can be reduced, thereby keeping the oneratinn 
.liability high. To the contrary, when" fteffiSEES 
opemng/closing device and the gate switch section is coZ 
monly arranged for the plurality 0 f local lines, the influence 
of the ingress no.se from each subscriber increase? 
However, since only one transmission path opening/closing 
device ,s provtded to a plurality 0 f subscribers, the ffi 
lation number of transmission path opening/closing devices 
can be advantageously decreased. £ unices 

The transmission indication signal is sent upon modifi- 
cation u, accordance with a random data sequence as a 
notification means for the transmission indication* gll 
Even ,f a plurality of transmission indication signals cE 
with each other to cause interference, the degree can be 
suppressed to reduce the malfunction of the gate switch 

As the notification means for the transmission indicaCT 
means a spread spectrum scheme and a CDMA scheml 
using this scheme may be applied. With these £w thl 

aXTr 1'*° Si8Dal haS a distance to n'ofel 
and the hke and can also be protected from an interferencl 

X\ thl V ,m !,' high M * can be e « by 3 

The transmission indication signals are sent from ti 
switch control section by using a plurality of can^rs Thl 

earners are received and reproduced by the gate switch' 
sechon. only when all the transmission indication £3 
w.th the plurality of carriers are reproduced, the upward! 

SZZZ path / ,he bidirectional 

oe set m the conductive state. j 
At that time the transmission indication signals underj 

checL whe^?^ y ° f Car ? rS - ^ gate switch 
checks whether the received and reproduced transmissio'S 

mdication signals with the plurality of carriers have u3 

gone the signal processing using the parameters. If NO thl 

3 patlmav r m f°H ^ ° f ,he bidirectional ^ ^ 3 
path may be restored to the cutoff state. With this operation^ 

when an interference signal is sent due to noise, an in el 

SL'Ssr the ^ the ^ - ^ - "I 

: Further, a signal delay means is prepared. This signal 
delay means is for delaying the up wU signal bTa fef 
required for the gate switch section to sft the „ P v3 
transm^ m m ^ ^ upwa | 

the transmission mdication signal after the subscriber devk! 
starts to transmit the upward signal. The signal d ky 3 
* arranged a, least one of the switch control sectioned h j 

SeC, . 10D - Wi u ,hiS ^ment, the conduction 
hmmg in the gate switch section can be accurately synchro! 
n*ed I w,,h the pass timing of the upward ^nKJ 
be effectively prevented from flowing into the uowarf 
trans™ pa th, and the upward signal can be pS 

As the arrangement of the signal delay means the fol- 
owmg can be sjdered ^ . n ^fo 

frequency. Then, the upward signal is delayed by a required 
time v,a a delay element. The frequency of the deK 

S 11,6 .T^ de ' ay am ° Um « be Stained Ty 
dlt 1^ lD the Second ar rangement, a plurality of 

delay elements having different pass bands are prenared 
Upward s,gnals are delayed in accordance with heXt 
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the broadband upward signals. V M &r ta <f » branched >*o a plurality of branch transmission 

Power required for the operation nf th, „„ •. u t I ■ , n °f momtorin g means of the ingress noise 

section may'be obtained f££%£&R£& , ^^5^ -nitol noised 

S1 gnal output from at least one of the <;w,Vh^ » lnalcall0D eac ° 01 '«e plurality of branch transmission paths for a 

and the subscriber devia fojm DC or AT nnw ^ de * nmned . lime ' « a branch transmission path of tese 

sent via a trunk line or a lZ hue "a woTX, Sft 5lS ~ "T^ 0 " * ,he - flu - 

power supply such as wiring of anoth7™iv S? fir £ , CXC - eedS a P redel ^in«l level is found, the 

power supply can be ehminated ^ ^ ** 10 t ^' ram ~ n P a * ^ Stored more intensively than 

a switch control function need not be prepared. The effect of Period. SUte dunn 8 "* remaining 

According to another asnect of the nr« , k T ™ r . he n0lse can be reduced not only in the 

2-; d ,: subscriber , devices *T^dfa3S ««'SS^ tac * er are penodicau ^ — * a 

transmission path constituted in a tree or star shanr At th- a^-. . ■_■ 
/ same time an ingress noise monitoring/an ysSevte is JSX^S^^^^ 1 "^^ 
arranged between the transmission nath onVnin^lV u • r he descri P ton which follows, and in part will be 

ssrs ass-it— ; «££ ^ " pamcularly po " ed out M the 

40 BRIEF DESCRIPTION OF THE DRAWINGS 

together with the noise. The determination result MaMhe Z embodiments of the invention and, together wh 
estimate result are notified to the central equipment 45 **«fP** given above and the detailed descT 

\ According to this aspect of the invention, if the ingress Shin £ P "f 6mbodimen,s 8 iv <« below, serve to 

SfetrEIn!?*^ f the °™mg source is estimaleT J 10 ' \ » a b ** k showing the arrangement of a 

to a neS ^n, *" eSMa data are I C 1 ( ° SU) pr0Vided 10 the * 

to a network management system installed in the central 1; 

nrr r ?V 0r6qUkeS ^ tCminaimenance/o P era 'io'' P«son- s « , FIG ' 3 » a ehart showing the filter characteristic „f 
ieit uncnanged for a long time. 6 prr; c • a , 

mo'mtlrr ^ "^"W- ^ice, a noise " arrangement of ^SnZ7 G^MDM-^ ** 

tent noise which disappears in a very short ^ T " 65 non - associated "«> d em adaptor (NGA); g ' ° f 3 

detected reliably. -y short time can be .-i* to whlrf 
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ratL of?heGSU CUit diagram ^ 3 ^ M ^ FIG ' 34 * • ** showing an" example of the degree of 
FICUAisgraphshowingthecharacteristicsofgalUun, » --used by the HFC architecture; 

arsenide field effect transistor of depletion type- vir • . , . 

ais^d r h Sh ° Win8 ^-risls'of galliurn dSSS.'Sl'SS ?<5K££ b,nd ^ 

arsenide field effect transistor of enhancement type; scneme. 

FIG. 12 is a circuit diagram showing another arrangement DETAILED DESCRIPTION OF THE 

of the gate switch; ™ PREFERRED EMBODIMENTS 

FIG. 13 is a circuit diagram showing still another arrange- ^r^^l 
ment of the gate switch; HU llsa block diagram showing a cable network system 

FIG. 14 is a circuit diagram showing still another arrange- ^ embodimem of the P^ent invention, 

ment of the gate switch g ^ Same refere ^e numerals as in FIG. 32 denote the same 

FIG ISA is a viVw ch™™ * 15 parts m mG 1 10 describe the first embodiment 

te^Le modem ' > ?, * ^ Swi «* 

T7in leu • . , ' (UJ>u; JO is set below, e.g., the eaves of each suhsmhpr 

Fin ia ic i a- u • .. . U 30 ^ m - hom e device desired by a 
MO. 16 is a block diagram showing a detailed arrange- 20 subscriber is connected to the in-home splitter 18 The 

ment ot a transmission indication signal generation circuit; i^homc device includes, e.g., television receivers 11 and 13 

FIG. 17 is a block diagram showing another detailed a P ersonal computer (PC) 14, a videophone 15, and a dieital 

arrangement of the transmission indication signal generation tel ephone 16. ^ 

circuit; 0f these in-home devices, the television receiver 13 for a 
FIG. 18 is a block diagram showing an arrangement of a 25 subscnber who desires the VOD services is provided with a 

transmission indication signal detection circuit; set " to P box (G-STB) 31 associated with the gate switch If 

FIG. 19 is a block diagram showing another arrangement i™*™ re ° eiVer 13 haS 0nl y an existin S *Wop box 

ot the transmission indication signal generation circuit- 33 not associated with the gate switch, a non- 

FIG. 20 is a block diagram showing another arrangement m "! S0Ciated modem ada P tor (NGA) 34 is added to the N-STB 

of the transmission indication signal detection circuit- c u , . 

FTG. 21 is a block diagram showing an arrangement of a J H °! C0 ^P uter 14 ' the videophone 15, and 

GSU attached tap-off according to the" second eSl fG ^^ 32^ ^ !^ provided with a modem 

of the present invention; C^-MDM) 32 associated with the gate switch. If the device 

FIG. 22 is a block diagram showing another arrangement « ^ut* tn t cxM P\ m ? dem (N-MDM) 35 not associated 

of the GSU attached tap-Sff ^t^S^M^ Zrl^J ^ the non-associated modem adaptor 

ment of the present invention; * ^ (N ° A) ; ^ " additioD to the N-MDM 35. 

HO. 23 is a block diagram showing the arrangement of a acc^S * 

self-terminated type eate switch unit a nQin ™ i- * • T y services and the telephone 

the third embo«&S.f5S^2£S- ^ 40 c^T TTih nCe " lese fr Jnct ' ons af e similar, and it 

Fir ic. ,• • Z ! lnventl0n . « can be expected that a common modem will be used in the 

dis.r bu.ion hub 2 provided with an ingress noise broadcasting programs, the television receiver 11 t Z 

momtormg/analyMs device 40 according to the fourth « nected directly to the in -home splitter 18 wlmout rnedkcTof 

embodiment of the present invention; the G-STB 31 and the like. Y 

FIG. 26 is a block diagram showing the arrangement of For example, the gate switch unit (GSU) 30 is constituted 

the mgress noise monitoring/analysis device shown in FIG. «« folk"*. FIG. 2 is a block diagram showing the arranee 

uu . „ ^^^GSUSO.TheGSUSOcomprisesfirstandsecond 

tiu 27 is a graph showing the spectrum distribution of 50 treo . ue ncy band separation circuits 103 and 105 a eate 
noise flowing from a connector open terminal; swi tch 109, ^B^^ x^m^ m e! M AM i^^m^ 

FIG. 28 is a graph showing the spectrum distribution of fflgl!2g> 
inflow noise when a lead wire is connected to the connector rl . 1x1 fre q«<=ncy band separation circuit 103 comprises 
open terminal; fillers 103a and 103i for separating a frequency band H in 

FIG. 29 is a graph showing the spectrum distribution of " do , wnward direction and a frequency band L in the 
inflow noise in a state in which the connector terminal is ?ET. directl0n - ^ first frequency band separation circuit 
terminated; 103 is connected to the drop cable 9 via a connector 102. The 

KG. 30 is a graph showing an example of an interference n<f ^ ^ paration circuit 105 comprises 

percent availability caused by ingress noise in a bidirectional ™ u a u u J ' 30 105c for ^P^'mg the frequency 
cable network system; 60 oand H m tne downward direction, the frequency band L in 

FIG. 31 is a graph showing comparison between the u P wa rd direction, and a frequency band C of a trans- 

spectrum distribution of ingress noise observed on an ? ° D Slg " a1, ^ d ' S connected to the in-home 

upward transmission path in a state having no data trans- SX? hp ? M !f eCtor 1 . 1 ®f and an ^home drop coaxial 
mission signal, and the assumed level of a data sienah « T a , S the filter cha racteristics of the first 

FIG. 32 is a view showing an arrangement of the cable "^T, reparation circuits 103 and 105. 

network system using the HFC architecmTe ^a'e sw..ch 109 » interposed and set in an upward 

' signal path between the filter 1056 of the second frequency 
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band separation circuit 105 and the filter 103/> of the first Th„ - . , 

frequency band separation circuit 103 The ON/OFF sfaf^f u> ^ D °°: aSS ^ t ? i modem ada P ,or (NGA) 34 connected 

the gate switch 109 is com«^ ^ l tee ^^^TB)33 0 rth B mod e m(N- M DM)35 

output tan the transmission tafatoJSSSS mT^S^ ^ 3 ° * * S 

circuit 113. FIG. 4 shows the timing relationship between < NT a U -ri, 8 ^ Sh0Wlng the atran gement of the 

the transmission indication signal, thf sw S r oSaT 12 . "° n - associated m ° d ™ adaptor 34 comprises 

and an upward transmission signal ^ Si? and second frequency band separation circuits 205 and 

109 is turned on, the upward transmission siZl ^Z^ dlrectl ° n ;, The fi L rst ^u™y band separation circuit 205 is 

the in-home drop coaxial cable wT^a^TZ „ connector 206 'tIi j 3 , 3 ° r «» N-MDM 35 via a 

moment. After passing through the filter 105ft and Ke ^L^™^ band Se P aration cir " 

switch 109, the upward transmission sienal 0 ass« Lnth T t , 2 ° 3 "' 2036 and 2° 3c for separating the 

the filter 1036 and'is sent from thTconne'c 0 SKS£ btS " " H ? ft W 

cable 9. W me band L m the u P w ard direction, and the frequency band C of 

When the transmission indication signal is disabled the *, Z^* 0 ""^ indiwtl ° i ? si S nal - ^ se «>°d frequency 

switch control signal becomes inactiv £ O atothh ^ "ff^ 011 C,rCUlt 203 » Connected 10 ^ in^me 

moment, thereby turning off the gate switch 109 At M £™ £ 7 ' ^ 11,6 fitSt and fre " 

time, the transmission of the upward traZLior sina t filter?,, band *P aratlon " 205 and 203 have the same 

completed before the transmission indicaXn^gnall dis 1^5 ^ ° f * e first and ^ 

abfcd. That is, the transmission of the upwaXfnsmLton" 25 Z^S^^f 9 103 md 105 ° f ,he GSU 30 

signal is completed a time t4 before the moment at S the ^ f ' ^' ^ characterislics ^wn in FIG. 3. 

gate switch 109 is turned off. For thisTson the unw 1 un™ H i™ 510 " SIgnal detection 213 detects the 

^^^^p«^^^2^X inSZuT^r 1 transmit,ed b r the n - stb 33 

turmng off the gate switch 109 N-MDM 35. The transmission signal detection circuit 

The additional functions of the G-STB 31 and the ™ A^J^T. ■ ,ransmission indication control signal 

G-MDM 32 will be described below FIG 5 k a block £? H ° f the UpWatd ******* 

diagram showing the arrangement of each circurt Lchnf g SUPPheS * '° the transm **ion indication signal 

the G-STB 31 and the 0-MdS«^2^^S£^ fT" " "^V* ^ «"»»**>., indication signal 

indication signal generation circuit Z^d a TeZncv S T' 215 g r ra,eS the ,ra °^^ion indication 

band separation circuit 153 in addition to fdemolnS „ Z U ™ ,he trans ™n "^cation control 

circuit 155 for demodulating a downC siSfnd out 213 W ^ ^ " Sigml det -«°-ircuit 

putting the reception data, and a modulation cSiU58 fo 1™ rTT ^ r^ 00 SIgnal 15 *»« <° •»» 

modulating and transmitting transmission data L„ " h^H ' " ^ ^ filfcr 203c of sec ° nd 

Tne frequency band separation circuit 153 has filters Flf^ sTh ^ 203 and ,he connector 202 - 

153«, 1536, and 153c for separating the frequency band H 4n J£ h T ' bma * TeUlio ^V between the trans- 

in the downward direction, the frequency banc^ 1L k ^ the ,? '? d ' C f u" C ° n "' 01 SigDal ' lhe '""smission indica- 

upward direction, and the frequency banc C ^ oHhe ll- Tll^ UF 1 te * a,SisDlUeto 8 tt ' 

mission indication signal, s imilar to the second frequency Lt^lf mTS T^/T l * SUpplied 

band separation circuit 105 of the gate switch unit 30 T^T, • , ™ tbe N " MDM 3 5. the transmission 

described above. The frequency band l^S^Sm 45 SSSSS^T 1 *7 ,ranSmiSSi0n ^ 

is connected to the in-home splitter 18 via a connector 1S2 u eCOmeS aCt,ve a time 111 afier tM* 

and an in-home drop coaxial cable 19 T ? U P on L rece P tion * transmission indication 

The transmission indication signal generation circuit 161 cS 215 s u£ 'Z^™ ^ dication ^ gyration 

generates the transmission indication signal upon reception sZ a tiL n? a ft ^v"* the ,ransnlission "^cation 

of a transmission indication control signal from a traiS 5Q s on liLT i f , m ° meDt - ^ Upward ^n*- 

sion data processing section side (nof shown" Th~ Z oZ^lT 1 to circuil 209 - ^ delay circuit 

miss.on indication signal is sent to the in-home spHtter 18 fll wh?,h u P ward t transin ^on signal by a delay time 

v.a the filter 153c and the connector 152 nHfeTiSini ,,rl H . * ^ ° f ^ ^ 111 Ie ^ cd t0 det ^t the 

char, for these signals. Referring to FIG. 6^ he transmit on ate the llZ™™ ^ ' h6 ' ime 112 10 gener " 

data processing section outputs the ttansmission indiclt on 55 delay time 13 ^ of \l T™ "TL^ lhe 0peration 

SStrme 3 ^^ SelcrVerabove. 0 ' ^ ^ 109 ° f *« GSU 30 

sion signal. Jlien, the transmission indication sienal eenera- tu» a~i , 

tion circuit 161 generates the transmission Stfon s^ sev^ 1 to 1?^ ° f ^ dday ^ 209 fe about 

a time t5 after the moment a. which the trar^mS S L 1, T 41 m0St - U» delay 

indication control signal becomes active. The raZLon 60 eTmTn, ZlZfl ^ by 2 SUr&Ce aC0Ustic wav " 

data processing section supplies the upward trar^mks on § iT ^5 elemeDt ' or the Uke ' Note 'hat, if the 

signal a time t6 after the generation sUrt S of he fl^ u * ' he rati ° of the cen,raI fre 1««=n=y t° 

transmission indication signal On the othe hand when tt 40 ^ " 155 f ° r M U P ward band «f 5 to 

transmission of the upwardiransmission ^STco^S SfmZt H 'I ^7* 10 rMlize the dcla y 

to make the transmission indication control sknaHnactive « ^1 . ? . t'^ ekment because of Citations on 

the transmission of the transmission S S is A, 1 'r 5 '? ^k" 16 delay elemMl - 

stopped a time t7 after this moment. ^ ' S £ * Solutl0 ° for thls P roble ". &r sample, the following 

methods can be considered. That is, according to the first 
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and the obtained signal is input to the Ly efemT Upon effect of HFP T'l" T ^ve-described suppression 
delay processing, the frequency of the UDwardlrammkrinn • archltecture - A very-high-quality trans- 

signal metumed to the origin^ , ™ ™™en< can be realized. In other words, the 

second method, the delay* "^7^9 is^Sed t ^ 6tW °* s » CM b. e d «^d or operated without 
combining, e.g., two delay' elements^ a^dofTto S SSSlSgS* * ^ ^ '^^^ 

M ° re ^ ° f - above-described ingress 

Kmited to 20 to 40 MHz, anXrgef eSL of the io I^T^h^ ^ ° 0nsidMBd Un,a now ' are 
NGA are shifted to the bind of 20 to SSKSe^J " « " ST ' f J?"^ 1 ""J 1 * 01 * ^ te leSS Strfct - For 
The upward transmission signal ZZ IrZ ZSv sv„Z 1 1 ' ^ arehl,ec,ure - the "We network 
circuit 209 with a delay in this banner i™Hfied hv he X u direCU ° n Deed not be °P erated «°r 

amplifier 211 to comD^te ."J?_.^ ™7 ^P' 6 " 1 ' If 11 is °P eraled ^5 subsystems as a unit, 

the signal in the delay cireu t 209 ^ then sTtTo the „ Slmi ' ar to the downward direction, the bidirectional services 

On the other hand, when the output 0"^ ^^^-^f^^ 1 "^^^ 0 ^ 1 " 11 

transmission signal from the N-STB 33 o the Nm« band reduction+frequency division multiplex are not 

is stopped, the transmission mSn coLtsi'Ss to Sn l T ""VT^ ° f ° SUs ^^"^usly 

low level a time 115 after this moment : l^^ffiS fl, « T (thc DUmber ° f subscriber * who simultaneously 

transmission indication S^Z^W^ft ZSZZT *, iS <kaM * t l ° emp,0y a broad - 

transmission indication signal becomes inac ™ a time U6 J^T* mUl ? PleX SCOeme - Further ' the error 

after this moment. At thistoe, theTinie tlTLproSv SS ZheJ £ mCtl0nS "* ^ Snd the ret "^ion 

in consideration of the delay t me tlTin the de 3c 7 a ^ ^ * COrrected k ako 8 reatlv 

209. With this setting, the upwarfLnsm^st Sal on m 25 Thth ffi ,ranS ™ efficiencv can b * -proved, and" 

in-home drop coaxial cable 19 subZ^y Siears a ? mod " la ' lon 1 scl >^ of W QAM, 64 QAM, 

^ss^i^ri^ 'r her a — 

mission signal detection circuit 213 doe, ™? JZ ? • Pr0Vlded ° V6r enlire band of ,he "P™* trans- 
detect noife as the upward u ^Ltn stna, fTS TT ^ ^ ^ OT ^ nt ^ ««* "«>». 
purpose, the NGA 34 is directly coupled "o Ae N-MDM 35 J^SefS? 855160 6 be Widened 2 10 5 
or the N-STB 33 without any connector op^n temiinal Z with transmisslOD ^ ° f the u P™d transmission 
therebetween. necior open terminal path, which is conventionally limited to about 10 Mbps, can 

As described above, in this embodiment, the GSUs30 are 35 tiZ^lT Mbp * °; more * a high-efficiency modula- 

installed in almost all subscriber residences In addWnn Z , ^ Pphed - F ° r eXample ' the u P ward 

G-STB 31 and the G-MDM 32 Je set ? 0r a substr her whn T 15 T SUbSyStem (50 ° home P alhs >' lhe sub ^P- 

wants to receive the bidirectionafsenl c£ ^ AlteJnaSe vie ,^ 10 ° f b directional i 30%, and the 

NGA34 is attached to the existing N ST 1 ^ r N MDM 35 WV, ^ ^ ^ lD ^ ^ ^ a ^~n 

The presence of the upward transmiiion SafE™ « p y - nl ^ ° f m ° re Can be 6nsured P«r subscriber. 

To the contrary, while no transmission indication sienal is NW »h,» ^.ki • j . • . 

output, the gate switch 109 is kept in the OFF state „ T t ? » ndustnal «>«Panies make investment in 

Even if, therefore, there is a connector opTn terminal to f° f ^ G y Vs f° '° aU the subscriber residenc «- 

which no in-home device is connected in the su^rihlr „ However, if a plurahty of subscribers share one GSU 30, an 

or a used coaxial cable is insufficient in electromapneiir ™ u , u " ' In thls case ' »W»ugh the 

cutoffcharacteristics, noise flowing from the connLtof™ n ^ n0lse and « b « b ™adband incoherent 

terminal or the coaxid cable is cut off by £ SKcbTE SZn™ reSpeChVely ,nCrcased b y ab °"« 3 to 4 dB, a 

»«iisnotKmtothedi C pcAle9eicit^ trrrau 2 « 1™^'°" env ' ronme "' niuch higher in quality than a 

is in the ON state, i.e., exLp, during tosmkL Sod TTZ tr ™"> n environment can be provided, 

of the upward transmission signal For thk reason (h, In ' be ab ove description, the noise removing ratio is set to, 

ingress noise level on the upwaM , ansm^ion paZ'f tt ot ^ ° SU 30 " in the 0FF state - Even * 

system can be suppressed greatly. T remo u vm g raUo 1S se ' to 20 dB or less with respect to 

For example, the noise removing ratio is set to 40 dB <n nrS»* ^- ° f * he broadband incoherent 

when the GSU 30 is in the OFF sfate and tht rn^il^ m SUffiCleD DWSe su PP ressi °n ^ct free from any 

number of GSUs 30 simultaneously 2^ ^oi i ?W ^ " PfaCtiCal C3n be ° btained - ^ increase ; » 

number of subscribers (the 2e of subsc^iJ Js w f 0 n?^ su P p ^'™ rneans an improvement in resistance 

simultaneously perform cLmunicSn I a g^n momlnt ILltZ It fu"^ WWch k 

almost equal to the number of upward carrier!) Inthiscase 65 F.Xl ,1 8 D0,Se l6V6 '- 

as shown in FIG. 9, the narrowband coheren t noit ,t' ? m , ' he atlan g e "«=nt of this embodiment, all 

broadband incoherent noise, Td the spS Scrit bSS ,"° ^ ^ T* '° " Wnd l6nS ^ C - 

1 ^.il sunscnDer 1 nis is become transmission paths are prolonged by about 1 
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km to several km at most, and does not pose any problem in 
the operation of various bidirectional services 

When the GSU 30 is inserted between the drop cable 9 
and the in-home splitter 18 in the subscriber residence its 
installation or design must be considered carefully 

The first point is that a work required for an operator to 
enter the subscriber residence must be avoided as much as 
possible This is an indispensable condition particularly in 
United States where people feel anxious about the security 
aspect. Therefore, it lS a prerequisite that the GSU 30 is 
attached outside the residence, e.g., under the eaves 

The second point is that the GSU 30 must operate without 
any supply of power from a commercial AC power supply 
The reason is that an additional work for the power supply 
is required to supply power from the commercial AC power 
supply to the GSU 30 set, e.g., under the eaves, as described 
above, resulting in an increase in work cost. It is possible to 
supply power from the cable system side via a drop cable 
like a cable telephone system (to be described later) In a 
system not providing the services, however, a tap-off a 
splitter, a booster amplifier, or the like must be exchanged 
with a corresponding one of the current through type. On the 
other hand, according to another power supply method 
power is supplied from a G-MDM, a G-STB, or the like in 
he subscriber residence. In this method, however, it must be 
taken into consideration that the G-MDMs or the like are not 
installed in all the subscriber residences, and that the 
installed G-MDMs or the like are not always powered on or 
turned on. 

The third point is that the passing loss when an upward 
path is set in the conductive state must be minimized in 
addition to a reduction in passing loss in the downward path 
If the loss is large in the GSU 30, the signal level distribution 
in the whole cable network system must be reconsidered It 
is important to reduce the loss to a degree (within 1 to 2 dB) 
posing no problem in practical use under the condition of no 
external power supply. 

The fourth point is that the GSU 30 must be prevented 
from malfunctioning due to noise flowing from a connector 

JE^n^ ^ bC C ° nSidered M a 'yP e of malfunction 
that the GSU 30 is turned on with no normal upward signal 

»HH V * ° D ^ 8 normal u P ward signal In 

addition the GSU 30 is desirably provided with a protection 
(seam y) means to prevent specific subscriber noise and 
particularly an interference signal from a malicious sub- 
scriber from being easily transmitted. 

FIG. 10 shows a detailed circuit configuration of the GSU 
30 in consideration of the various problems. This circuit 
Zr Mnx? g ^ ! ransmissi ° n indi «>tion signal sent from 

HPm^n ° f ^ 35 3 P™" A m g h -P ass filter 5< 

(HPF) 310 is connected between a connector 301 connected 
to the drop cable 9 and a connector 305 connected to the 
in-home sp itter 18. The HPF 310 corresponds to the filters 
103 fl and 105a shown m FIG. 2, and is constituted by 
connecting capacitors and inductances 311 to 322 in a ladder 55 

«n SC i«« irCU . it constituted b y bandpass filters (BPFs) 
330 and 350 and a gate switch 340 is connected between the 
connectors 301 and 305 so as to be parallel to the HPF 310 
The BPFs 330 and 350 correspond to the filters 1056 and 60 
1036 shown in FIG. 2, respectively. Each BPF is constituted 
byhybnd-connecting capacitors and inductors, as shown in 

The gate switch 340 corresponds to the gate switch 109 
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which a transistor is in the ON state while no gate voltage 
is applied. The transistor 343 is of the normally-OFF type in 
which a transistor is in the OFF state while no gate voltaee 
is applied. 6 
More specifically, when no gate voltage is applied to the 
transistors 342, 343, and 346, the transistors 342 and 346 are 
in the ON state, whereas the transistor 343 is in the OFF 
state For this reason, noise flowing from the in-home side 
via the connector 305 and the bandpass filter 330 is termi- 
nated with a predetermined impedance defined by the resis- 
tor 341. As a result, the inflow noise is prevented from 
flowing out to the drop cable 9 via the connector 301 That 
is, at this time, the GSU 30 can be considered as if the GSU 
30 was terminated with the predetermined impedance 
defined by the resistor 345 when viewed from the drop cable 
9 side. Note that the resistors 390 and 391 are for determin- 

SX /ST* aDd draiD P° tentials of the transistois 342 
#U, and 346, and have resistance values larger than those of 
the resistors 341 and 345. 

On the other hand, when the gate voltage is applied to the 
transistors 342 and 346 via a transmission indication signal 
detection circuit 370 to reach a predetermined threshold 
value (negative voltage in the example of FIG 10- V ) the 
transistors 342 and 346 are turned off, and instead the 
transistor 343 is turned on. For this reason, after passing 
through the connector 305 and the bandpass filter 330 the 
upward transmission signal sent from the in-home splitter 18 
side passes through the transistor 343 and is sent to the drop 
cable 9 via the bandpass filter 350 and the connector 301 
• The fie d effect transistors 341, 343, and 346 of this type 
can be realized by gallium arsenide transistors of a depletion 
type (normally-ON type) or an enhancement type (normally- 
OFF type) FIGS. llAand 11B show the ON characteristics 
of the gallium arsenide transistois of the depletion and 
enhancement types, respectively. Each ON resistance can be 
set to kss than several ohms or a few ohms in accordance 
with design. Each transistor can be provided with sufficient 
cutoff characteristics. Note that a similar transistor can also 
be realized by a silicon transistor in addition to the gallium 
aisenide transistor. Since the parasitic capacitance between 
the source and drain is fractionally larger than that of 
gallium arsenide transistors, a slight degradation of cutoff 
characteristics occurs. To obtain the sufficient cutoff 
characteristics, the resistance value in the ON state 
increases, resulting in an increase in passing loss 

The ?, f0r ^ y Careful circuit or P rocess desi gn. the use of 
normally-ON type and normally-OFF type silicon 
transistors, or a combination of gallium arsenide transistois 
(normally-ON type) and silicon transistors (normally-OFF 
type) is possible. ' 

By applying field effect transistors of the normallv-OFF 
type, uy voltage need not be applied at all to the respective 
transisto^ in a normal state (the GSU is powered off or 
turned off). For this reason, only when the GSU is turned on 
a predetermined voltage is applied to the gates of the 
respective transistors. 

Furthermore, the transmission indication signal detection 
circuit 370 is connected to the connector 305 on the in-home 
side via a bandpass filter (BPF) 360. The bandpass filter 360 
corresponds to the filter 105c shown in FIG. 2 and is 
constituted by hybrid-connecting capacitors and inductors 
as s hown in FIG. 10. 

corresponds to the transmission indication signal detection' 
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shown in FIG. 2, and is constituted by field effect transistors a SJ£m? '° ' h V ranSmission indicali °° signal detection 

342,343,and346,andresis.o R 341,k5,390tSrS: Sm^ 2 '^^^ itaabtmim 

transistors 342 and 346 are of the normally-ON tvne in VkTJ?i? 38 reCUfying circuils ' capacitors 

y type ,n 376 and 377, resistors 378 and 379, and Zener diodes 380 
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and 381. The negative voltage V G _ to be applied to d& 



20 



' o * O— ww tlLfULlCI 

transistors 342 and 346 and a positive voltage V 



applied to the t^ansistor343 are generated frorn^a tmnsm£ 
sion:mdication signd unrough 

n o^M he transmissioD indication signal sent from the 
G-STB 31, the G-MDM 32, or the NGA34 passes through 
the in-home splitter 18 and the like, the signal is attenuated 
by about several to 10 dB and input to the GSU 30 In this 
arrangement, however, the transmission indication signal 
having passed through the bandpass filter 360 with a central 
equipment frequency of, e.g., 2 MHz is boosted by the 
transformer 371. The obtained signal is converted into a DC 
signal by the diode rectifying circuits 372 to 375 Further 
predetermined negative and positive voltages are kept by the 
Zener diodes 380 and 381. 

The capacitors 376 and 377 and the resistors 378 and 379 
give the gate switch 340 a time constant. When the trans- 
mission indication signal is sent, the diode rectifying circuits 
M to 375 have low resistances. For this reason, the 
parasitic capacitances of the capacitors 376 and 377 and the 
transistors 342, 343, and 346 are charged within a short time 
(e.g. 1 ^ec or less). When the transmission indication 
signal disappears, the diode rectifying circuits 372 to 375 
have high resistances. For this reason, the capacitors 376 and 
377 are gradually discharged in accordance with the above 
time constant (e.g., several to several tens ^c). With this 
operation, the gate switch 340 can be reliably kept in the ON 
state until the upward transmission signal passes through the 
gate switch 340, as shown in FIG. 4. 

An arrester 302 for preventing a surge voltage caused by 
thunder and a capacitor 303 are connected to the connector 
on the drop cable 9 side. The capacitor 303 prevents AC 
power and DC power from being supplied to the GSU 30 
when the AC power is sometimes supplied to an in-home 
modem via the drop cable 9, like the cable telephone 
services (to be described later). 

The circuit having this arrangement can operate without 
any commercial power supply or any supply of power via 
tnedrop cable. The passing loss through the filters 310, 330 
and 350 can be greatly reduced by selecting element char- 
acteristics. The passing loss in the GSU 30 can be greatly 
reduced to about 1 to 2 dB in both the upward and downward 
directions by properly designing the field effect transistors 
343, and 346 for the gate switch 340. In addition the 
transmission indication signal detection circuit 370 can be 
made less reactive with respect to electro-magnetic noise 
flowing from a connector open terminal or the like by 
combining the band limitation of the bandpass filter 360 and 
he field effect transistors 342, 343, and 346 having prede- 
termined threshold values, or by adding a squelch circuit 
(not shown) having a predetermined threshold value to the 
J ^SS^°.^^_gg al de ^ction circuit. VOfift 
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With this 



ai?wiPnem7the operatioTSpiopefly enhanced 

Assume that the GSU 30 is attached outside, e.g., under 
the eaves of the subscriber residence. In this case if the 
subscriber removes the GSU 30 without permission and 
directly connects the drop cable 9 to the in-home splitter 18 
or attaches another device such as a tap-off between the GSU 
iO and the drop cable 9, the effect of the GSU 30 is 
degraded To prevent this degradation, for example, the 
connector 301 for connecting the drop cable 9 is sealed upon 
connection of the drop cable 9, or the GSU 30 is installed 
such that it cannot be removed without using a specific tool 



To prevent the GSU 30 itself from flowing noise to the 
upward transmission pith, the housing of the GSU 30 is 
covered with a material having electromagnetic shielding 
characteristics, such as a metal. 

Another arrangement of the gate switch as a main con- 
stituent element of the GSU 30 will now be described. In the 
above-described example, the ingress noise is cut off by the 
enhancement type transistor 343 in a normal state (the GSU 
30 „ ; „ the OFF state). However, if noise larger than the 
threshold value of the transistor 343 flows, the transistor 343 

cab k ° D 10 fl ° W DOiS6 fr ° m ^ GSU 30 t0 the ^ 
FIG. 12 shows an example of a gate switch having a 
function of preventing the outflow of the ingress noise. In a 
gate switch 580, resistors 581 and 586 and normally-ON 
type transistors 582 and 587 have the same functions of the 
ST"!! ^ aDd 345 and ,he DO ™*Uy-ON type transistors 
^ re ? ectivel y- normally-OFF type transistors 
583 and 584 and a normally-ON type transistor 585 are 
combined to cut off excess ingress noise. More specifically, 
the normally-OFF type transistor 583 is normally in the OFF 
state. However, even if excess noise exceeds the threshold 
value of the transistor 583 to turn on the transistor 583, the 
transistor 583 is short-circuited to the earth by the normally- 
ON type transistor 585 which is normally in the ON state 
Iw this reason, such excess noise as to turn on the normally- 
OFF type transistor 584 is not applied to the transistor 584 
The transistor 584 is kept in the OFF state. 

On the other hand, when the voltages VG + and V c are 
applied from the transmission indication signal detection 
circuit to the transistors 583 and 584 and the transistors 582 
585, and 587, respectively, the ON/OFF state of each 
transistor is inverted to allow the upward transmission signal 
to pass through the gate switch 580. Resistors 588, 589 and 
590 correspond to the above-described resistors 390 and 
391, and determine the source and drain potentials of the 
corresponding transistors. 

FIG. 13 shows the arrangement of another gate switch A 
gate switch 700 uses PIN diodes 702 and 703 which are 
frequently used as RF switching elements, instead of the 
transistors 583 and 584 of the normally-OFF type 

.h, R r f Mn£ t0 F i G ; J 3 ' 6Ven if "° power * s W Ued 
the G-MDM or the like to the GSU 30, the PIN diodes 702 

and 703 are normally in the OFF state (the GSU 30 is in the 

?u mir ^ • ? V6n rf D0ise lar S er tnan me threshold voltage of 
the PIN diode is applied to the GSU 30, the PIN diode 703 
* kept in the OFF state by the operation of a normally-ON 
type transistor 716, similar to the example described above 
so 30 1 '' DC1Se * preVented from flowin e from the GSU" 

0n .^ e ,°ii er ^ when the GSU 30 " in «"= ON state 
a switch 707 is turned on by a signal sent from the trans- 
rmssion indication signal detection circuit. A predetermined 
current flows through an inductance 705, the PIN diodes 702 
3 1 ™l D r I ". du J ctance 70<S . »»• <> current source 708 to turn 
on the PIN diodes 702 and 703 in an RF manner. To tte 
contrary a switch 722 is turned on to apply a negative 
potential to the gates of transistors 713, 716, and 720 and to 
turn off the PIN diodes 702 and 703. Capacito* 710 715 
and 718 in FIG. 13 separate the PIN diode system and the' 
transistor systems in a DC manner. Resistors 714 717 721 

P^T-T 5 t0 DOrmaUy a DC Potent to the' 

FIN diodes and the transistors. 

,n fh ' ™T'H' * CUlrent ° f aboUt 10 must be supplied 
to the PIN diodes, resulting in an increase in electric energy 
to be supplied from the G-MDM or the like. However DC 
or AC power may be supplied to the GSU 30 from the 
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G-MDM or the like via the coaxial cable 19 and the splitter 
18, in addition to the above -described transmission indica- 
tion signal. 

To prevent a current from a given modem from reversely 
flowing into another modem when a plurality of modems or 
the like are simultaneously turned on, a reverse flow pre- 
vention diode is inserted in the output stage of each modem. 

FIG. 14 shows the configuration of still another gate 
switch. A gate switch 600 is constituted by only depletion 
type transistors. Referring to FIG. 14, a negative potential is 
applied to the gate of a transistor 603 via inverters 608 and 
609 in a normal state (the GSU 30 is in the OFF state), 
whereas a positive potential is applied to the respective gates 
of transistors 604 and 605. To the contrary, when the GSU 
is in the ON state, a positive potential is applied to the is 
transistor 603, whereas a negative potential is applied to the 
transistors 604 and 605. In this configuration, all the tran- 
sistors 604 and 605 can be of the depletion type. Therefore, 
the process cost can be reduced, and a reliable operation can 
be ensured. Note that slight power (about tens of 20 
microwatts) must be constantly supplied to the GSU 30 via 
the drop cable or the like. 

Note that any power supply means via the drop cable or 
any power supply circuit corresponding to the supply of DC 
or AC power from the modem or the like in the subscriber 
residences is not shown in FIG. 2, FIG. 10. Nor are they 
described here since they are well known in the art. 

A detailed example of the transmission indication signal 
generation circuit will be described below. FIG. 16 is a block 
diagram showing the arrangement of this circuit. Each of the 
transmission indication signal generation circuits 161 and 
215 comprises a QPSK modulator 401, a carrier signal 
generator 402, and a BPF 403. 

Upon reception of the transmission indication control 
signal, the carrier signal generator 402 generates a carrier 
signal in accordance with this signal, and supplies it to the 
QPSK modulator 401. The QPSK modulator 401 QPSK- 
modulates the carrier signal in accordance with a random 
data sequence. The band of the modulated carrier signal is 
limited by the bandpass filter (BPF) 403. Then, the resultant 
signal is output as the transmission indication signal to the 
GSU 30 together with the upward transmission signal. 

The reason why the transmission indication signal is 
modulated in accordance with the random data sequence is 
as follows. That is, assume that a plurality of the G-STBs 31 
the G-MDMs 32, or the NGAs 34 are installed in a 
residence, and these devices simultaneously output unmodu- 
lated transmission indication signals slightly different in 
frequency. These signals collide with each other to generate 
a beat. At this time, the levels of the colliding transmission 
indication signals may extremely fall over a long time 
depending on differences in phase and signal level between 
the colliding transmission indication signals. As a result, the 
transmission indication signals seem as if they disappeared 
in the GSU 30. In such a case, the gate switch 340 is turned 
off though the transmission signals are passing therethrough. 
The transmission of the transmission signals is undesirably 
stopped. 

In the arrangement of this embodiment, however, the 
carrier signal modulated in accordance with the random data 
sequence is used as the transmission indication signal. For 
this reason, when a plurality of transmission indication 
signals collide with each other, the time interval at which the 
signal levels fall can be probabilistically shortened. As for 
the fall of the signal levels, the malfunction of the GSU 30 65 
can be suppressed to a desired probability or less by setting 
the time constant determined by the capacitor 376 and the 
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resistor 378 to be sufficiently larger than the time interval. 
For example, assume that the time constant is set to 15 //sec, 
and that the transmission rate of the random data sequence 
is 1 Mbps, that the phase difference between undetectable 
carriers is 20%, that the phase difference between undetect- 
able symbols is 5%, and that the simultaneous transmission 
(collision occurrence) probability is 1%. In this case, the 
malfunction probability of the GSU is 10~ 8 or less. 

In the above example, the QPSK modulation is used. 
However, it is necessary that only the difference in phase or 
signal level between colliding signals changes randomly, 
and therefore another modulation scheme such as FSK 
modulation can be employed, as a matter of course. 

Another means for avoiding the collision of the transmis- 
sion indication signals is transmission control applied with 
a multiple access means such as a CSMA (Carrier Sense 
Multiple Access) scheme. That is, in transmitting the trans- 
mission indication signal, it is checked whether the trans- 
mission indication signal is sent from another G-MDM 32 or 
the like onto the cable 19, by using the leakage of the 
transmission indication signal to another G-MDM 32, 
G-STB 31, or NGA 34 via the in-home splitter 18. Only 
when no other G-STB 31, G-MDM 32, or NGA 34 transmits 
the transmission indication signal, the transmission indica- 
tion signal is sent. 

Another detailed example of each of the transmission 
indication signal generation circuits 161 and 215 will be 
described*P^ff|i5tatt 

tfmentiofimis|GirGm^ -~ J 
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30 generated by a carrier signal generator 412 in accordance 
with the input of the transmission indication control signal. 
The carrier signal is first PSK- or FSK-modulated in accor- 
dance with the random data sequence. The modulated output 
signal undergoes spread spectrum modulation by a spread 
spectrum modulator 411 in accordance with a predetermined 
spread code sequence, and is output. The band of the 
spectrum-modulated output signal from the spread spectrum 
modulator 411 is limited by a BPF 413. Then, the resultant 
gIlJ 30 SCnt ^ transmission indicat i°n signal to the 

On the other hand, a transmission indication signal detec- 
tion circuit for detecting the transmission indication signal 
having undergone the spread spectrum modulation is con- 
stituted as follows, fi^gj^y^^g^^^^gjthe 
a^anee^ 

G^W^^^^^^3^fe^^b^®^4^fea 
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dance with different %S^TSS^ he same" SSZ^^^^," 6 * *~* 

spread code sequence, synchronization 1 TsUbhshed whh S ^ drfference 1S out of a predetermined error 

one of these sisals. AfJ the -tablSiSSSlS! 5 ^^^ST' 1 7 ° U ' PUt * ^ differ " 

perfo^ed to keep this synchronization. Wrefore%o U Son S^^XS^SX? Trf" " -° 8 

of the transmission indication signals with each other . inverter 629. The converted signal is 

becomes allowable by applying this CDMA Leme S corresponding one of the level controllers 623* 

In addition, according to the CDMA schenu Te trans 1 'rT^- thercby COntrollin 8 ^ ^- Upon 

mission indication signal can te reUablv dTSnlln <* ' om P let,on of 1116 lnltlal ^vel control for all the carriers, the 

the specific subscribe^oS ^o^f^^nTnot ^en " SKSiS?P ^ "* *" 

when a subscriber erroneously connects a d^STS When ^e CPU fi^rece" 

having a broad noise frequency band such as a nerLnM „? i ■ KCCWeS tbe transm >ss'°° indication 

computer, to the cable neLrk ForThis reaso^ the rZa ? S ^ al reqUln f ng ^ ° UtpUt the trans "n indication 

donreliabnityoftheGSU30canbekepS ,« f^r *" an . ,n,erface 633 in the CPU 632 

When the transmission kdication signa KLrated and n ft 0 f e ( r ™art instructions to the respective circuits 

detected, the above-described spread code sequence J *man anH ,h d ' ' " re > ^ bit g enera <°* « 2 <>a to 620„ 

aged as a privacy key. With thfs management AeGSU 30 » i™7 T ^ * 622 " WWch 316 in the wait s,ate 

canbeprevemedfrommalfunctioningdueTi, nteSerenS ZS^S^ * ? ^ ^ ,he 

signal from a malicious subscriber. Further, if atgh level 20 uCtnJS ' ^ 7 "T 1 ° n ' thereby 

security measure obtained by combining \ public key carriers Slgnab 8 P ' Urality ° f 

scheme and a DES scheme or the like is applied to the Note that in Pir io « i 

transmission of the transmission indication signal the trans a ,wt • ' paths from the CPU 632 and 

mission indication signal can be almi perfS protected S^tfX f/™ 631 * ^ bit se °-"™e iterators 

against malicious interference. * P „ Sr ^ f nCoders 621a t0 621 «. «* modulators 

The transmission indication signal generation circuit 161 Sy ' ^ "* DOt Sh0Wn to avoid ^P 1 "- 

cSV/can't S^ciSSaSSl^ t ^ ^IT ^ ^™ detec- 
19 and 20 are block diagram r^L% ^?? e ST" h ^ 2 ° ^ be deSCnbed bel<W ™ e 
arrangements of these circuits. g m P lurallt y of ^rs having gent are separated by correspond- 
In these circuits, a plurality of carriers are transmitted « ^^dpass filters (BPFs) 651* to 651„, and amplified by 
the transmission indication ^^£?SSg gfSS g T £ amplifiers 652a to" 
predetermined carriers are detected m the GSU the Lte 2?" The , reafter ' the ° btained carners a « wave-detected by 
switch is turned on. With these .n^L t^t^ cS f d ^ 6S3a '° 653 "- S< 5 uelch c ^ 
to noise and a mischief can be enh S „ T ( ° r , an f log "^""tOB) 654« to 654« check whether 
Referring to FIG. 19, bit sequence generators 620* to 6^ ht. h?" 15 ^ lhe WSVe deteCl0rs 653fl 10 
620« generate random bit sequences or^SSiSd h» ^ predetermined signal level. The determination 
sequences. Encoders 621« to 621« encode 2™^ e H TP* T Tu '° g3te 655 ' ^ when ,he 311 lbe 
sequences into signa! sequences ah^^^J^S «55 -n, T the i .P rede,6rmiDed «^»» '^el, .he AND gate 
signal components, such as Manchester ^c^dsTh 'coded 40 ^SV^' T * l ° 3 ,imer 
signal sequent undergo predetermined modulation Lch as S 661 f",S^ ^ ° f ' he ^ S ^ the limer 
phase modulation or frequency modulation bv Tr^ond f . u C ° UntU,g °P eiatlon . ™« outputs an ON 
ing modulators 622 fl to 622« ^eS er the modulated T V° ^ ^ M dUring this COuntin g °P erati °"- 
signal sequences pass through co^^gtvStSS! On the *n h' T 7^ **** ^ ° N S,atC - 
lers623 <1 to 623« and bandpass filters (BPFs) Ofa ^to 624« 4s ,n «V i b "?? , J ,l,e ° UtpUtS &0m the 652 « 
and are sequentially selected by 22^2 '° 652 " ^ also guided to a mixer 656 to be mixed with each 
625a to 625„ and sent from an outp^ TSal 640 * r'" 8 ' ha ' ,he eeoM equipment M^ncies of 
. When the power supply of the CsmSTdication th XS'SSST ^ ^ " ' ; ' » ° UtpUt from 
signal generation circuit is turned on, the output signal level poneTrepLntX ^ " ° f frcqUeDCy C ° m - 
of each carrier is initialized in accordance with the following so K P^nlcd by 
procedure. That is, the switches 625a to 625n are turned off fcarfbbx . . . ±fda*fdb* . . . 

r.-sr aa-ffl ^ s srsr^ -r M6 * r - b — — 

G-MDM, the G-STB, or the NGA ( } " '° 6S7 "' 0ne or son,e frequency components 

In this state, bit sequences are generated by the bit 55 Z^Sttip^ S^T"™ ° f 

sequence generators 620* to 620n m accordance with . . • . 7 Ft J? 0 6S7n - ^ exlrac 'ed frequencies 

commandment from the CPU 632 re-spectivelv ^The^ hi T 10 an ^?8 ate 660 via a « amplifier (not shown), 

sequences are encoded into ManchesterTd Kth^«5 X Sf™" ff" l ° ^ drCuilS 659a 10 

ers 621. to 621*. and then phase- or frequen^SulS ZSZ£& ^ ^ **« '° the 

oli^^TZSL^ SSXoSt 60 , 2" ^ drCUit 661 haS a &nctfon of -"Pe-^g the 

corresponding leve! «»t»S^SK23plS S iTT ° f ^ , GSU eVe " tf 4 plUraUty ° f ,ransmis - 

filters (BPFS) 624* to 624„ to be mput to a sltt S 2 T r sWence'a ZheT ^ " " fr ° m 3 sin 8 le 

These carriers are sequentially selected by the sw tch 626 Z Z» ' u ,ransmissi0n level ° f A* transmission 

andinpu.toawavedeLtor627.Af,erwav e itecT^ 65 f^^ b ^«'^.»«i»^ J»»c.Ttat 

wave detection signal levels are digitized by nS«.n- &om the Z<T»L "mf 0 ?*"* ^ ' he ^ ° UtpUt 

verter 6 28 , and the resultant data are input Jthe CPU 632. d & ™£ ^^iTaZ^AT^ 
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660 is detected within a predetermined time, the timer circuit Note that .he Ar ■ ., 

661 turns off the gate switch again. With this operation even . u I a 15 dlrectly a PP lled t0 the GS U 
if the GSU receives a plurafty of caS who* cenfral Id™ \ n f reSideDCe * Which no tele P h ° De 
equipment frequencies coincide" with ach oler d u ?t 0 £j CSnTd STT' A ° P ° We ' * CU ' off 
mischief or the like, the gate switch of the GSU L not ken. « E 1 h' ^ aboVe ' lhe AC power is not applied 
in the ON state unless the frequencies of clwk^sknals^nd £. ln - home devioe °°« *> degrade the security, 
parameters used in a modulation scheme or v)^ T'To be SUpplied ,0 the GSU 30 
with each other. For this reason, , j£r„2 Z* Z 7 t r' ^ 3 «™nt-.rough 
cannot continue to transmit an mterf"lnd to t 2*1 « ^ * ^"f * pr ° Vided t0 me end of the *°P 
upward transmission path S Cab1 ?, ? t0 conaect the telephone modem and the GSU 

As for the above-described sisnal level v«ri™,« mntmi P l ° 0thW ' 35 shown m FIG " 15R Wi,D Ihis 

of the CPU 632. Assume that the b^lyoU^lZ drnJ, «M « u ^ 3 high Volt3 S e °° 

is set within an upward band (e.g^oth'the ends of a" &Jt^^ ^ 

lOdBfl^ftefi^o, .^^£^2 ^ToXfcSutal'T 5 ^' f' ^ by 

to prevent troubles such as cross modulation caused bv 3? mm™ « pK5ff mam bod y 15 P rovided 10 

collision of the transmission indication signab w«T each te^Si S t k T fl ° W1Dg fr ° m a 00nnector °P e ° 
ojer the following control mode is effect^Vafis S 20 S^tJcSo^^ " ^ *" ° SU 

data transmission signal is received via a terminal 641 and ftt ?i ct, ^ u P 

its transmission level is detected to adjust the *S 1 lev'e of .an Iff h ^ 3rTan S ement of GSU attached 
eachcarriersoastobelowerbylOdB^hanTheSmS ao off 470^ 7 * ^ e j nbodimenl - A GSU attached 
level. Alternatively, a predetermined downward ^ f^l f d 564 m 3 tmBk Une caWe 471 - 
as a pilot signal is received via the ZZaTfiJ 1? a i , hed ta P-° ff 470 » constituted by a tap-off 472, 
attenuation amount in the network L ^Sated from £ f nd fP 1 ^ of GS ^ 47 3a to 473m connected to respec- 
received level. The traosm«i«^ToTS2S trTmt NC A L ^ 'T ^ A G " MDM 32 ' a G " STB a ° d » 
sion signal is estimated on the basis of the call d vXe" Gstsml to 47^""" residcnc «L.«" connected to these 
to adjust the signal level of each carrier so as to be owl by S, SfS 3 f c °2^ ondu « dro P ca bles 474« to 
10 dB than the estimated level. Furthermore such a cTntm. «, I Z ? ^ l ° * 73m °P^ cl °^ "Pward trans- 
mode can be employed in which an £X vat is" ? M ^ ^ ^ * *"* ^ the 
be lower than by 10 dB than the minimum level of . 77 ^"^dance with transmission indication sig- 
transmission level (e.g., 85 to UO dB^T^ ?^ & T lh « G " MD , M 32 - ^ G-STB 31, and the NGA 
Wheu the detection circuit includes a circuThLing a f 7 Z ^ dr ° P CableS 474fl 10 
relatively large power consumption, and the signal level nf « w;ih 

the transmission indication sigLl h set lowerTv aS \o Pa I ^ arran S em J ent ' the ^SV need not be installed in 

dB than the level of the upward TransmS Ln^l tie lit T ^ F ° r this r6ason ' a 

transmission indication signal cannot s^y all Tpowt S ca'r^r^ 61 th6 , GSU ' ^ reliabilit y of ,he 

required for operations in the GSU In this case DT Tr ? T b l further 'Creased. 

power may be supp.ied from the MDM o^K 40 fol£5 EIg l 2 f '"S" ^ taP '° ff °" be modified - 

the GSU, as described above * l0ll0Ws . FIG - 22 shows arrangement. That is, a GSU 

To allow telephone communication in a disaster such as comtliTt°an oTiSTT* \* ^ Cable 481 
an earthquake, according to the services of public commu- E IK / r" ^ ° De Cable fr0m the 
nication common carriers, DC power is supplied from Tn il. ? ■ t? 1, ^ 3 Spllt,er 485 for Ranching this 
office power supply to telephones vTa telephone it To « S • m "J * ° f drop C3bleS 4840 t0 A OSU 

reaha ^similar services on taxable neJrks "em ^owl 4 g Su^ ^"/f ^ 482 Md ^ ^ 
must be suppUed to a telephone modem via the dron cable nffh hT u ,°P ens/closes the "Pward transmission 
9. In this case, power must be supplied To both tLtelLht, Ll, ^ 485 3nd the ta P-° ff 482 « ««r- 

modem and the telephone, rZ^SVh^t 1^,^ '' 3nsmissio " indi «^ signals sent from a 
required power For example, AC power of abou"7cTv s so KKLtS? " ^ CO " espondin e d '°P 
sometimes used. The telephone modem of this tvpe is set ™1 1 

outside the residence in terms of a security measTe f or a ? arra «°t, noise flowing from a connector 

subscriber. The AC power is cut off by Z teleUone CSU , f reSideDCe fc ^ off ^ the 

modem, and only DC power required for an operation and ™» f ? W ' tnink C3b ' e ^ 35 3 

a downward signal are introduced to an n-home device « ,Th^ - h T , " addiliun ' il becomes difficu,t ^ • 
FIG. ISA shows an example of the Connection between " " ^ l ° [° Uch the GSU 483 ^is/her 

the telephone modem, the GSU 30, and the S ^ RrfS SSfS M accommodaUng the GSU 483 in the GSU attached 
to FIG. ISA, the drop cable 9 also serving as an AC power ' '"""^l 0 * 6 3rran g em ^' shown in FIG. 21. 

supply path is first dropped in the a telephone ™S ^31 T ° SU * pr0Vided to 3 P luralit y ° f sub- 

The telephone modem 431 comprises a DC po^erTuSv «o ^ , ref ° re ' lnves,ments «» cable network system 
circuit. DC power is generated "by the DC power Zlv ^ h, C ° mpameS % s » bscriber s ^an be reduced, 
circuit on the basis of AC power supplied via Srop ca b e «f F ' G - 22 > one 3SU 483 is provided 

9. The DC power is supplied to an in-home tZ^ZZT. r?"™?™^ 1 ™- Wne " «« OSU483 is turned on, 
twisted pair line 432. A GSU 433 is connected between the EiZT • ™* ^ & ° m ^ reSpeCtive subscriber 
telephone ^odem 431 and an in-home splitter ^AttJ ,5 Q&ZSSS 
time, the AC power is not applied to the GSU 433 becai,«. a cm . Doa ™ en y 

teACv^iscatogbyZ^^^Zr™* i ^Z t n7Jn lhe lh ^ M " of the present 

mvennon, a self-terminated type gate switch unit (S-GSU) 
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an NGA from an in-home device Tu/f t u i. , 

direction, respectively. Tie and Second luencvband K ,de f nlllnber - Information on the esti- 

separation circuit 4fi .^S«c^tod^i?^ « " i"*" * mliRed l ° lhe network management 

451 and 454, respectively ° nDeCt ° rS " 5ET , 1 ;. toee,her wi,h the noise lev el determination result. 

turn circuit 458 detects an upward transmission sjnal tranl described tame fi^ t^™™ * ^ ^ Same aS that 

mitted from an N-STB 33 or an N-MDM 35 While the ™! n k .7 u « mbodunen, < and fourth embodi- 

upward transmission signal is detecSl"" 25 tkl^F^ f ^ l ° ^ L 

signal detection circuit 458 generates me switch »I , p ^ e ™S to P' 0 - 1 '. 411 ^g^ss noise monitoring/analysis 

signal and supplies it to the g!te switch 457 tZ^ 40 ItTf d m 3 dlstribu,i ° n bub 2 located on the 

FIG. 24 shows the timing relationship between the switch E b,d,rec,I0 1 nal transmission path. FIG. 25 is a 

control signal and the upward transmSon mS£ S h 2 ^P 1 * 0 ^ the arrangement of the distribution 

•oim.Hwtanlta^ta.^^SS so device 40 ^ monitorin ^y- 

becomes active a time tl8 after ZmooSuSoSLS SJ ^ -° ^ ^ CeDtral Contro1 ^ 501fl «° 

of the switch control signal, te^SSSSZ ZtTfT ^ ^ ° f ^ &Dd mMi ™' 
almost simultaneously. The upward tonTmiionS k „ d ' mod " latl °° Pressing in a manner interlocked with the 
delayed by the delay circuit'S ,™ afTm." and^mod^T^ /«? h*? ^ ^ G-STB 31. These control 
operation, and amplified by the amplifier 456 The result Ivide lhe P°C Z ° ™ l ° 

signal starts to pass through the gate switch 457 On Z 5Z T 06 ^T** 5 and the V0D "iviceB. 

120 after the upward transmLion signal subst n[ 2 <o S^^S^Tv^uSTfl ""^ ,°- l,,er ^ " multi - 
disappears, and the gate switch 457 is returned to the OFF *l ™r , ' ™ e ) s y nlhesl f d eIecl "c signal ,s converted into 
state. The upward transmission signal h s a re dy paS 5^3 CS 5 » ^^fH*** converter (E/O) 
through the gate switch 457 a time t21 before this oLrauTn IS'Ji? i 8 " m, ° 3 plurality * in FIG - 
As described above, according to Ito e^iSdST ^ V i y " ° P " Cal demul,i P le «r «4. The result- 
gate switch unit is constituted K of^SSlS 4S "^'T T TT"^ l ° ^ DOdeS #a t0 #k " 
type. No .aMitaul function ^ sisals sen? vtS ^ h"^ "T" M UpWard ^ ata 
modem or STB. Therefore, an increase in cost due to a Tw e Sn,? • \ ' D ° d f S #a '° #k are conv ^ed into 
modem or STB can be suppressed. In additton when e £s7 £ to ,X^. by ,°P tlCal - l0 - electric ^^erters (O/E) 
ing or new services are to be developed the pres^nL of the 1? k ^ ™, e - f eClnC SlgnaIs lre branched into n 
GSU need not be considered P 6 m ^7 X - demuItl P Iexers «o 511*. The resultant 
To the contrary, the S-GSU 450 is expensive. The supply Xto^lXf ^ TTl* 1 ? " ^ C ° ntr ° 1 UnitS 
of power from a modem or the like cannot be exnectec I ™ ,h}t 1 The J c f ttal . 001,1101 u °"s 501a to 501n send 
that power must be supplied from a commercial AC^ SSr Hme u P^ ard data S1 gnals to a headend 1. At the same 
supply or the like in installation of "^50 An mKsion f ™™™*«>1* to SOln extract trans- 

increase in work cost is inevitable « TT ■ f ■ subscnber -dentification numbers from 

(Fourth Embodiment) . , r lnforma tion added to the respective upward data 

In the system according to each of the first to third n!f ° . identifica ' ion ambers to the ingress 

embodimente described above, wh le L in-home dS Ke Z J-onng/analysis device 40. 

„ , does not transmit an upward data signal The inere^s «??a 8 u 1,0136 momtonn g/an a lysis device 40 is con- 

»*~>*~lr Path as far as the GSU functions properly Howe^in^ St f , ™ tne flber nodes #a to #k are 

the GSU is in the ON state in the transmis^iOTTnnd nf T P P , Ctmm aDalyZer 530 via a 5 33- The 

upward data signal, noise is senTto ttelwa°d Smksion S P eC,rUm ff 1 ^" 53 ? ob ^rves a spectrum distribution in 

path together with the upward d^ta signal A nroWem ^'s UP < rcqUenCy by keepin 8 the P eak tb ^°f &r. 

posed when, for example'a «b*SaiJ^£i; « "JSS^T^ ™ ^ to an 

connecis a data device such as a personal comnuler to I u - ^ . aDalysis device 531 rece » v ^ 'he 

connector terminal to flow strong nTise toThe ^wL °^^ 10a ^ togejher with the data transmission source 

irong noise to the upward subscnber identification numbers output from the central 
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control units 501a to 501/j during the observation period of 
5 minutes. Analysis processing in the analysis device 531 is 
schematically constituted by, e.g., the following steps. 

(1) Primary Process 

The presence of a corresponding spectrum is checked on 
the basis of channel information notified in advance from a 
network management system installed in the headend, which 
information is assigned to each service in the upward 
frequency band. If the corresponding spectrum is present, 
the spectrum component is removed from the observation 
data. Note that the channel information includes a central 
equipment frequency, an occupied bandwidth, a signal level 
and a spectrum distribution. 

(2) Secondary Process 

Noise components constantly and stably observed in past 
noise information files accumulated in an auxiliary memory 
device 532 are removed from the result of the primary 
process. J 

(3) Tertiary Process 

Upon completion of the secondary process, noise com- 
ponents left without being removed are classified into e g 
the following three stages in accordance with the intensities 
of the levels. 

E (Emergency) level: noise level greatly affecting the 

transmission quality 
W (Warning) level: middle warning noise level between 

the E level and an S level (to be described below) 
S (Safety) level: noise level negligible in terms of the 

transmission quality 

(4) Quartic Process 

Noise of the E level and noise of the W level are collated 
with the past noise information files accumulated in the 
auxiliary memory device 532. Each past noise information 
hie includes data representing the characteristics of noise 
such as a frequency, a bandwidth, a noise level 
intermittency/continuity, a data transmission source sub- 
scriber number obtained when the noise is observed When 
similar noise is detected by this collation, a coincidence 
count is incremented for the newly received data transmis 
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cides with the data transmission source subscriber number 
accumulated in the noise information file. If the coincidence 
count of the transmission source subscriber identification 
number does not reach a predetermined number, or the 
transmission source subscriber identification number fails to 
be read as a data transmission source many times the 
transmission source subscriber identification number is 
deleted from the noise information files. In addition, noise 
whose similarity cannot be detected is registered as a new 
noise information file in the auxiliary memory device 532 
As for at least noise of the E level, the generation of this 
noise is notified to the network management system to warn 
the maintenance/operation person of the system. 
(5) Quixotic Process 

It is estimated that the generation source of the noise is or 
may be a subscriber residence having the file, of the noise 
information files, in which the coincidence count of the data 
transmission source subscriber identification number 
reaches the predetermined standard. This estimation is noti- 
fied to the network management system to request the 
maintenance person of the system to make investigation and 
take required action. The ingress noise monitor ng/analysis 
device 40 constantly, repeatedly performs the above pro- 
cesses sequentially for all the fiber nodes. 

Even when, therefore, a subscriber erroneously directly 
connects a personal computer or the like to the transmission 
path, strong noise having passed through the GSU 30 in the 



ON state and transmitted to the upward transmission path is 
momtored and analyzed by the ingress noise monitoring/ 
analysis device while data is being transmitted. The sub- 
scriber as the transmission source is estimated. This estima- 
5 tion is notified to the network management system. The 
maintenance/operation personnel of the system can quickly 
take a proper action. 

The description above is based on the assumption that the 
network management system is located at the head end. 
10 Instead, the network management system may be connected 
by a communication line to the head end. In this case, the 
ingress noise monitoring/analysis device 40 supplies the 
estimation result to the network management system 
through the head end and the communication line, 
is The above-described spectrum analyzer can be consti- 
tuted by a filter group having a bandwidth corresponding to 
the measurement resolution (e.g., 300 kHz). That is the 
spectrum analyzer as a commercially available standard 
measurement device scans a measurement frequency band 
20 wuh the resolution set by a user in a software manner 
Intermittent noise which disappears within a very short time 
or the like cannot always be detected. However, such noise 
can be reliably detected by real-time observation using the 
above-described filter group. 
25 In the above description, the observation time of noise is 
set to, e.g., 5 minutes. However, when noise of E or W level 
is detected, the observation time for a corresponding fiber 
node is shortened, or the observation frequency for the 
corresponding fiber node is increased compared to the 
30 remaihng fiber nodes. Further, a fiber node where a bit error 
on an upward data signal typically increases is observed 
concentratedly. With this setting, a time required to estimate 
the subscriber of a noise generation source can be shortened. 

The present invention is not limited to the respective 
embodiments. For example, the self-terminated type GSU 
described in the third embodiment may be arranged instead 
of the GSUs 473a to 473m and 483 described in the second 
embodiment. 

When a surge suppresser unit is set under the eaves of a 
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sion source subscriber identification number whi h cot" 40 suS ■ ^ ^ rf 1 

cides with the data transmission source MibscHh,rn. m K., ^1™™*™™> °f a s P lltter 1S lnstalle d in the 
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residence, the GSU may be accommodated in the unit 

A bidirectional booster amplifier and a splitter may be 
inserted midway along the drop cable 9 branched from a 
trunk fine cable 6 to distribute services to a plurality of 
45 subscribers. In this case, the bidirectional booster amplifier 
may comprise the GSU function including a gate switch 
function and the like, or the self-terminated type GSU 
function including a gate switch function and a delay 
function for a transmission signal. The bidirectional booster 
amplifier and the GSU share a frequency band separation 
circuit, an amplifier, and the like, which are required for the 
GSU function and the self-terminated type GSU function. 
As a result, the GSU can be reduced in cost. Note that the 
amount of ingress noise increases in this scheme because a 
plurality of subscribers share the GSU. As a matter of 
course, the GSU may be inserted immediately after an 
in-home splitter, i.e., the GSU may be inserted for each 
subscriber. In this case, although the cost of the GSU cannot 
be greatly reduced, the work cost can be reduced because the 
installation work for each subscriber is eliminated. 

The timing between the transmission indication signal 
the switch control signal, and the upward transmission 
signal can be arbitrarily set. For example, even when the 
transmission indication signal disappears earlier than the 
upward transmission signal, if the time constant of the 
transmission indication detection circuit in the GSU is set 
large, the ON state tan be kept until the upward transmission 
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signal disappears. That is, it is sufficient that the upward 
transmission path is kept open during a period when the 
upward transmission signal passes through the GSU. Vari- 
ous methods can be considered to realize this condition. 

Various control schemes can be considered for a supply 5 
scheme of power to the GSU by the transmission indication 
signal, measures against collision of signals with each other, 
measures for noise discrimination, measures against a mali- 
cious interferer. 

Furthermore, the target cable network system in the 
respective embodiments uses a so-called low-split scheme in 
which the frequency bandwidth in the upward direction is as 
narrow as 5 MHz to 40 or 48 MHz. The present invention 
can be applied to a mid-split or high-split scheme having a 
broader band. The present invention can also be applied to 
a double cable scheme in which coaxial cables are respec- 
tively assigned to upward and downward transmission paths, 
an optical passive coupling system such as FTTH, and an 
optical system in which a malicious subscriber may send an 
interference signal to an optical shared transmission path via 
an optical terminating unit (ONU: Optical Network Unit). In 
addition, each embodiment exemplifies the system in which 
bidirectional transmission is performed between the sub- 
scriber device and the central equipment via the bidirec- 
tional transmission path. The present invention can also be 2 - 
applied to a system in which data obtained by the inspection 
of a meter are transmitted from a large number of subscrib- 
ers to the central equipment, like a collecting system for 
meter inspection data. Further, the present invention can also 
be applied to a cable network system using either a coaxial 30 
cable as a transmission medium and an optical fiber cable or 
a twisted pair line. 

The circuit configuration and installation location of the 
GSU, the function and installation location of the ingress 
noise monitoring/analysis device 40, and the like can be 
modified without departing from the spirit and scope of the 
present invention. 

The cable network system is not limited to a star-shaped 
one and a tree-shaped one. Rather, it may be of any other 
type such as a ring-shaped one. The system may have any 40 
structure in which ingress noise may be generated. 

Additional advantages and modifications will readily 
occur to those skilled in the art. Therefore, the invention in 
its broader aspects is not limited to the specific details, and 
representative devices shown and described herein. 
Accordingly, various modifications may be made without 
departing from the spirit or scope of the general inventive 
concept as defined by the appended claims and their equiva- 
lents. 

* What is claimed is: 

1. A transmission path opening/closing device compris- 5 ° 
ing: 

transmission path opening/closing means provided in at 
least one bidirectional transmission path of a cable 
network system for bidirectionally transmitting signals 55 
between at least one central equipment and at least one 
subscriber device via said bidirectional transmission 
path, 

said transmission path opening/closing means setting at 
least one upward transmission path of said bidirectional 6 o 
transmission path in a conductive state during a period 
when at least one upward signal transmitted from said 
subscriber device to said central equipment passes 
through said means, and setting said upward transmis- 
sion path in a cutoff state during a remaining period; 65 

at lease one switch control section arranged correspond- 
ing to said subscriber device, and 
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at least one gate switch section arranged in said bidirec- 
tional transmission path; 
said switch control section comprising at least one of 
means for detecting a transmission period of the 
upward signal from said subscriber device, and means 
for receiving notification information representing the 
transmission period of the upward signal generated by 
said subscriber device, and comprising means for gen- 
erating a transmission indication signal representing 
the transmission period on the basis of a detection 
result of the transmission period or the received noti- 
fication information, and sending the transmission indi- 
cation signal to said bidirectional transmission path; 
and 

said gate switch section comprising means for setting said 
upward transmission path of said bidirectional trans- 
mission path in the conductive state during the period 
when the upward signal transmitted from said sub- 
scriber device passes through said gate switch section, 
and setting said upward transmission path in the cutoff 
state during the remaining period, in accordance with 
the transmission indication signal sent from said switch 
control section;* 
wherein said switch control section sends a carrier having 
undergone spectrum spreading in accordance with a 
predetermined spread code sequence, as the transmis- 
sion indication signal, and 
said gate switch section reversely spreads and reproduces 
the transmission indication signal, sent from said 
switch control section, in accordance with the prede- 
termined spread code sequence to open/close the 
upward transmission path of said bidirectional trans- 
mission path in accordance with the reproduced trans- 
mission indication signal. 
2. A transmission path opening/closing device compris- 
ing: 

transmission path opening/closing means provided in at 
least one bidirectional transmission path of a cable 
network system for bidirectionally transmitting signals 
between at least one central equipment and at least one 
subscriber device via said bidirectional transmission 
path, 

said transmission path opening/closing means setting at 
least one upward transmission path of said bidirectional 
transmission path in a conductive state during a period 
when at least one upward signal transmitted from said 
subscriber device to said central equipment passes 
through said means, and setting said upward transmis- 
sion path in a cutoff state during a remaining period; 

at lease one switch control section arranged correspond- 
ing to said subscriber device; 

at least one gate switch section arranged in said bidirec- 
tional transmission path; 

said switch control section comprising at least one of 
means for detecting a transmission period of the 
upward signal from said subscriber device, and means 
for receiving notification information representing the 
transmission period of the upward signal generated by 
said subscriber device, and comprising means for gen- 
erating a transmission indication signal representing 
the transmission period on the basis of a detection 
result of the transmission period or the received noti- 
fication information, and sending the transmission indi- 
cation signal to. said bidirectional transmission path; 
and 

said gate switch section comprising means for setting said 
upward transmission path of said bidirectional trans- 
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mission path in the conductive state during the period 
when the upward signal transmitted from said sub- 
scriber device passes through said gate switch section, 
and setting said upward transmission path in the cutoff 
state during the remaining period, in accordance with 
the transmission indication signal sent from said switch 
control section, 

wherein said switch control section comprises means for 
sending, by using a plurality of carriers, respective 
transmission indication signals having undergone sig- 
nal processing using a present parameter, and 
said gate switch section comprises 

means for receiving and reproducing the respective 
transmission indication signals sent from said switch 
control section by using the plurality of carriers, 
means for setting said upward transmission path of said 
bidirectional transmission path in the conductive 
state when all the transmission indication signals 
with the plurality of carriers are reproduced, and 
means for checking whether the plurality of reproduced 20 
transmission indication signals having undergone the 
signal processing using the parameter, and, if NO, 
restoring said upward transmission path of said bidi- 
rectional transmission path to the cutoff state. 
A transmission path opening/closing device compris- 
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ing: 

transmission path opening/closing means provided in at 
least one bidirectional transmission path of a cable 
network system for bidirectionally transmitting signals 
between at least one central equipment and at least one 
subscriber device via said bidirectional transmission 
path, 

said transmission path opening/closing means setting at 
least one upward transmission path of said bidirectional 
transmission path in a conductive state during a period 
when at least one upward signal transmitted from said 
subscriber device to said central equipment passes 
through said means, and setting said upward transmis- 
sion path m a cutoff state during a remaining period; 
at lease one switch control section arranged correspond- 
ing to said subscriber device; 
at least one gate switch section arranged in said bidirec- 
tional transmission path; 
said switch control section comprising at least one of 
means for detecting a transmission period of the 
upward signal from said subscriber device, and means 
for receivmg notification information representing the 
transmission period of the upward signal generated by 
said subscriber device, and comprising means for gen- 
erating a transmission indication signal representing 
the transmission period on the basis of a detection 
result of the transmission period or the received noti- 
fication information, and sending the transmission indi- 
cation signal to said bidirectional transmission path* 
and r ' 

said gate switch section comprising means for setting said 
upward transmission path of said bidirectional trans- 
mission path in the conductive state during the period 
when the upward signal transmitted from said sub- 
scriber device passes through said gate switch section 
and setting said upward transmission path in the cutoff 
state dunng the remaining period, in accordance with 
the transmission indication signal sent from said switch 
control section, 

wherein at least one of said switch control section and said 
gate switch section comprises signal delay means for 
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delaying the upward signal by a time required for said 
gate switch section to set said upward transmission path 
in the conductive state in accordance with the trans- 
mission indication signal after said subscriber device 
starts to transmit the upward signal, 
wherein said signal delay means comprises 

means for converting a first frequency of the upward 
signal into a second frequency higher than the first 
frequency, 

means for delaying the upward signal converted to 
having the second frequency by the required time 
and 

means for returning the frequency of the delayed 
upward signal to the first frequency. 
4. A transmission path opening/closing device compris- 
ing: r 

transmission path opening/closing means provided in at 
least one bidirectional transmission path of a cable 
network system for bidirectionally transmitting signals 
between at least one central equipment and at least one 
subscriber device via said bidirectional transmission 
path, 

said transmission path opening/closing means setting at 
least one upward transmission path of said bidirectional 
transmission path in a conductive state during a period 
when at least one upward signal transmitted from said 
subscriber device to said central equipment passes 
through said means, and setting said upward transmis- 
sion path in a cutoff state during a remaining period; 
at lease one switch control section arranged correspond- 
ing to said subscriber device; 
at least one gate switch section arranged in said bidirec- 
tional transmission path; 
said switch control section comprising at least one of 
means for detecting a transmission period of the 
upward signal from said subscriber device, and means 
for receiving notification information representing the 
transmission period of the upward signal generated by 
said subscriber device, and comprising means for gen- 
erating a transmission indication signal representing 
the transmission period on the basis of a detection 
result of the transmission period or the received noti- 
fication information, and sending the transmission indi- 
cation signal to said bidirectional transmission path- 
and ' 

said gate switch section comprising means for setting said 
upward transmission path of said bidirectional trans- 
mission path in the conductive state during the period 
when the upward signal transmitted from said sub- 
scriber device passes through said gate switch section 
and setting said upward transmission path in the cutoff 
state dunng the remaining period, in accordance with 
the transmission indication signal sent from said switch 
control section, 

wherein at least one of said switch control section and said 
gate switch section comprises signal delay means for 
delaying the upward signal by a time required for said 
gate switch section to set said upward transmission path 
in the conductive state in accordance with the trans- 
mission indication signal after said subscriber device 
starts to transmit the upward signal, 
wherein said signal delay means comprises a plurality of 
delay elements for dividing a band of the upward signal 
into a plurality of bends, and delaying the upward 
signal for each band. 
5. A cable network system for bidirectionally transmitting 
signals between at least one central equipment and at least 
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one subscriber device via at least one bidirectional trans- 
mission path, comprising: 

at least one transmission path opening/closing device 
provided in said bidirectional transmission path to set at 
least one upward transmission path of said bidirectional 5 
transmission path in a conductive state during a period 
when at least one upward signal is transmitted from 
said subscriber device to said central equipment and set 
said upward transmission path in a cutoff state during 
a remaining period; and no 

at least one ingress noise monitoring/analysis device set in 
a portion of said bidirectional transmission path, 
through which undesired signals containing at least 
ingress noise pass, 

said ingress noise monitoring/analysis device having 15 
noise monitoring means for monitoring noise on said 
upward transmission path which has passed through 
said transmission path opening/closing device, 
determination means for determining a degree of influ- 
ence of the noise on a transmission quality of said 20 
upward transmission path on the basis of monitoring 
data obtained by said noise monitoring means, 
coupling means to said central equipment for obtaining 
source information of upward signals transmitted 
from said subscriber device to said central 25 
equipment, 

estimation means for extracting noise originating 
source information by correlating the noise moni- 
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tored by said noise monitoring means and the source 
information of the upward signals received by said 
coupling means, thereby estimating at least one noise 
originating source which has transmitted the upward 
signals passed together with the noise through said 
transmission path opening/closing device, and 
notification means for notifying a determination result 
obtained by said determination means and an esti- 
mation result obtained by said estimation means to 
said central equipment. 

6. A system according to claim 5, wherein said central 
equipment comprises a central network management device 
and said notification means notifies to said central network 
management device the determination result obtained by 
said determination means and the estimation result obtained 
by said estimation means. 

7. A system according to claim 5, comprising a central 
network management device connected by a communication 
line to said central equipment, wherein said notification 
means notifies to said central network management device 
the determination result obtained by said determination 
means and the estimation result obtained by said estimation 
means through said central equipment and said communi- 
cation line. 

***** 
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